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ADVERTISEMENT  to  the  READER. 


THE  intention  of  the  Author  in  pub- 
lifhing  this  Appendix  being  only  to 
fupply  fome  defeats  of  the  former  volumes, 
and  to  give  the  reader  a general  idea  of  the 
pew  fyftem  and  its  application  to  the  chy- 
mical  part  of  the  foregoing  work,  and  not  to 
write  a treatife  on  the  elements  of  univerfal 
chymiftry,  he  has  not  entered  at  large  into 
the  difcuffion  of  the  arguments  ufed  in 
fupport  of  the  different  opinions  ; neither 
has  he  defcribed  the  numerous  proceffes 
performed  to  prove  the  different  fadts  men- 
tioned, or  the  inflruments  and  machines 
employed  in  performing  thefe  proceffes; 
and  therefore  muft  refer  thofe  who  wifh 
to  be  particularly  informed  of  thefe  cir- 
cumftances,  to  the  elaborate  works  of 
the  Hon.  H.  Cavendifh,  Dr.  Prieftley, 
Mr.  Kirwan,  M.  Lavoifier,  M.  Fourcroy, 
M,  Morveau,  M,  Metherie,  and  of  other 

able 
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able  and  ingenious  chymical  philofophers, 
which  have  been  publifhed  either  in  the 
works  of  the  different  learned  focieties  of 
Europe,  or  in  feparate  volumes. 

N.  B.  As  this  Appendix  was  not  all 
publijhed  at  one  timey  it  is  necejfary  to  mention 
that  the  liable  of  Contents  of  the  firf  ffty 
pages  are  to  be  found  before  page  i ; and  the 
fable  of  Contents  of  the  Continuation  ( or  re- 
maining part)  of  the  Appendix  in  page  51, 
&c. 
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Introduction. 


AFTER  the  Authors  Treatife  on 
Medical  and  Pharmaceutical  Chy- 
miflry  had  been  printed  in  the  year  178 7, 
the  French  Nomenclature,  containing  a 
plan  of  a new  fyftem  of  chymiflry,  ar- 
rived in  this  country.  At  firft,  moll  of  the 
ingenious  men,  converfant  in  pneumatical 
chymiflry,  who  had  long  fupported  the 
dodtrine  of  phlogifton,  fufpedted  that  mif" 
takes  had  been  committed,  in  performing 
many  of  the  experiments  brought  in  fup- 
port  of  the  new  dodtrine,  and  that  falfe 
conclufions  had  been  drawn  from  others  ; 
and  therefore  the  Author,  in  his  Preface, 
took  no  further  notice  of  this  French 
work,  than  in  mentioning,  that  it  pro- 
mifed  to  add  great  improvements  to  chy- 
miflry; thinking  that  it  would  not  be 
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right  in  him  to  enter  into  the  defcriptiotl 
of  a fyftem,  the  principles  of  which  were 
not  eftablifhed,  andt  were  even  fufpedted 
by  many  ingenious  and  able  men  to  be 
erroneous  ; particularly  as  at  that  time  it 
had  not  been  carried  fo  far,  as  to  point  out  to 
us  any  new  or  better  method  of  preparing 
chymical  medicines,  than  thofe  already 
recommended,  or  to  add  one  new  remedy 
to  thofe  now  in  ufe. 

But  fince  that  period,  many  difcoveries 
have  been  made  by  the  authors  of  the  new 
fyftem,  wfhich  fhould  feem  to  eftablifh  it  on 
a firmer  balls,  to  enable  us  to  make  a more 
accurate  analyfis  of  bodies  than  formerly, 
and  to  lead  to  the  difcovery  of  many  chy- 
mical preparations,  which  may  prove  ef- 
ficacious remedies  in  the  cure  of  difeafes; 
for  thefe  reafons  the  Author  thinks  it  now 
right  to  add  to  his  former  work  fuch  a 
fketch  of  the  new  fyftem,  as  may  give  a 
general  idea  of  it,  and  enable  thofe  who 
wifh  to  profecute  the  ftudy  of  medical 
chymiflry,  to  read  with  more  eafe  and 
pleafure  the  elaborate  works  of  our 
more  modern  chymifts  •,  and,  likewife,  to 
c add 
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add  a table,  in  which  the  changes  produced 
by  chymical  operations  on  fome  of  the 
principal  fubftances,  which  are  the  objedts 
of  the  foregoing  work,  are  to  be  accounted 
for  by  the  new  theory. 

The  new  dodtrine  is  certainly  beautiful, 
and  at  prefent  appears  in  many  points  to 
be  juft  ; but  whether  the  whole  fyftem 
laid  down  by  Monfieur  Lavoifier  and  his 
aftociates,  will  ftand  the  teft  of  experi- 
ment, in  its  full  extent,  is  as  yet  uncer- 
tain ; for  the  objedls  of  fire,  light,  aerial 
fluids,  &c.  are  fo  very  fubtile,  that  many  of 
them  cannot  be  confined  in  veflels ; fo  that 
it  is  not  at  all  improbable  but  that  many 
miftakes  may  have  been  committed,  and 
falfe  conclufions  been  drawn  from  the  re- 

J 

fult  of  fome  of  the  experiments  which 
have  been  made  : time  however  will  cor- 
rect thefe  errors,  if  the  new  dodtrine  is 
well  founded  ; and  if  otherwife,  it  will  fap 
its  foundation. 

The  operations  performed  for  eftablifh- 
ing  this  new  fyftem  have  already  led  to 
the  difcovery  of  a number  of  preparations, 
particularly  of  the  faline  clafs,  which  have 
E 2 propertied 
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properties  different  from  thofe  before 
known  ; thus  the  fame  acid  has  different 
properties,  according  as  its  acidifiable  bails 
is  more  or  lefs  impregnated  with  the  bails 
of  pure  air,  called  oxigene,  by  our  modem 
French  chy  miffs  ; and  the  neutral  falts, 
made  with  the  fame  acids  and  alkaline  fub- 
ffances,  differ  likewife  from  one  another,  if 
the  degree  of  oxigenation  be  different  in 
the  acids  employed  : thus  the  neutral  fait, 
made  with  the  vegetable  alkali  and  the 
common  muriatic  acid,  differs  very  much 
from  that  made  with  the  fame  alkali  in 
a cauftic  ftate,  and  the  muriatic  acid 
highly  oxigenated,  i.  e.  impregnated  with 
pure  air  : the  tafte  of  this  laft  fait  differs 
from  that  of  the  former,  and  it  detonates 
when  laid  on  the  red  hot  coal,  more 
ffrongly  than  nitre,  which  the  other  does 
not.  However,  as  the  falts,  and  other 
preparations,  made  by  the  inventors  of  the 
new  theory,  have  not  hitherto  been  ufed 
as  medicines,  fo  as  to  afcertain  their  par- 
ticular virtues,  properties,  and  dofes,  they 
cannot  properly  be  confidered  as  fub- 
ffances  belonging  to  the  materia  medica, 

and 
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and  therefore  no  further  notice  will  be 
taken  of  them  at  prefen  t. 

It  having  been  fuggefted  lately  to  the 
Author,  that  fome  of  the  experiments  made 
by  Mr.  Eller  (the  account  of  which  he  had 
quoted  from  the  Berlin  Memoirs  for  the 
year  1750),  relative  to  the  generation  of 
heat  during  the  time  of  the  folution  of 
Glauber’s  and  other  falts  in  water,  were 
fufpedted  to  be  erroneous,  he  repeated 
fome  of  them  ; and  found  that  Glauber’s 
and  Epfom  falts,  if  diffolved  in  their  cryf- 
tallized  Rate,  generate  cold  inftead  of  heat ; 
but  if  they  be  firft  reduced  to  a powder, 
and  then  dried,  fo  as  to  free  them  from 
the  water  of  their  cryfirallization,  in  the 

y 

manner  recommended  by  Mr.  Eller,  that 
they  then  generate  heat,  and  raife  the 
quicksilver  of  the  thermometer  in  the 
time  of  their  folution  in  water.  By  mif- 
take,  the  words  dried  and  powdered  had 
been  forgot  to  be  put  before  fome  of  the 
falts  mentioned  in  page  185  and  beginning 
of  page  186  ofvol.  i.  of  the  foregoing  work. 

In  repeating  thefe  experiments  of  Mr. 
Eller’s  a very  particular  circumftance  oc- 
E 3 curred, 
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curred,  which  the  Author  was  at  firfi:  at  a 
lofs  how  to  account  for. — Having  caufed  an 
ounce  of  true  Glauber’s  fait,  and  as  much 
green  vitriol,  to  be  well  dried,  feparately, 
and  freed  of  all  the  water  of  their  cryflalli- 
zation,  he  put  three  ounces  of  New  River 
water,  which  had  paffed  through  a fil- 
trating ftone,  into  a large  tea-cup;  and 
having  placed  in  it  a pocket  thermometer, 
graduated  according  to  Fahrenheit’s,  fcale, 
he  obferved  to  what  height  the  quickfilver 
rofe  ; after  which  he  added  by  degrees  the 
green  vitriol,  dried  to  whitenefs  and  pow- 
dered, while  he  kept  ftirring  about  the 
water,  and  a heat  was  immediately  gene- 
rated, which  raifed  the  quickfilver  of  the 
thermometer  above  feven  degrees.  Having 
let  the  thermometer  remain  in  the  water 
for  ten  minutes,  to  fee  if  the  quickfilver 
wrould  rife  higher,  which  it  did  not,  he, 
at  the  end  of  that  period,  attempted  to  re- 
move it,  but  found  it  firmly  fixed  in  the 
cup,  which  furprifed  him;  and,  on  pouring 
out  the  water  to  know  the  caufe,  he  found 
the  ball  of  the  thermometer  fixed  firmly 
in  a brownilh  coloured  faline  cake,  which 

had 
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had  formed  in  the  bottom  of  the  tea-cup,  in 
the  fame  manner  as  a piece  of  ftick  would 
have  been,  which  had  been  put  into  water, 
and  the  water  afterwards  allowed  to  freeze, 
by  fetting  it  in  the  open  air,  in  the  time, 
of  a hard  froft. 

The  fame  thing  happened  when  the 
dried  Glauber’s  fait  was  treated  in  the 
fame  manner  ; heat  was  generated  on  being 
mixed  with  water,  and  a faline  cake  was 
formed  in  the  bottom  of  the  tea-cup.  In 
both  thefe  cafes,  the  quantity  of  water 
was  more  than  would  have  dilfolved  the 
ounce  of  each  of  thefe  falts  in  their  cryf- 
tallizedform.  Dried  Glauber’s  falts,  during 
its  folution,  raifed  the  thermometer  6 
degrees  ; dried  green  vitriol  7 degrees  ; 
dried  Epfom  fait  14;  and  part  of  all  of 
them  coagulated,  and  funk  to  the  bottom 
of  the  cup,  without  diffolving. 

This  is  a circumftance  which  I have 
not  obferved  to  have  been  taken  notice  of 
by  chymical  authors,  but  deferves  to  be 
attended  to,  and  experiments  to  be  made  to 
afcertain  the  reafon  why  thefe  falts,  when 
dried,  Ihould  generate  heat  when  mixed 
E 4 with 
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with  water,  and  why  part  of  thefe  dried 
falts  Ihould  coagulate  and  not  be  diffolved 
in  the  water,  in  the  fame  manner  as  they 
are  when  they  are  in  a cryftalline  ftate.— ~ 
The  caufe  of  their  becoming  folid  may 
probably  be  the  fame  as  that  affigned  by 
Monlie ur  Adet,  in  the  Annales  de  Chymie, 
tom.  i.  p.  17,  for  the  muriate  of  tin  be- 
coming  fo,  on  its  being  mixed  with  water; 
which,  he  fays,  is  in  confequence  .of  that 
law  which  forces  all  bodies  to  condenfe ; 
when,  during  their  combinations,  they 
are  robbed  of  the  matter  of  heat  ( du  colo - 
rique ) which  holds  them  in  a certain  Hate 
of  dilatation. 

Crude  fal  ammoniac  in  powder,  which 
had  been  deprived  of  mod:  of  its  water, 
by  being  fi  1 ft  reduced  to  a fine  powder, 
and  then  kept  ftirring  in  an  earthen  pan 
over  the  fire,  on  being  mixed  with  a cup 
full  of  New  River  water,  in  which  I had 
placed  a pocket  thermometer,  diffolved 
readily,  without  forming  any  cake  ; and 
generated  fuch  a degree  of  cold  as  low- 
ered the  quickfilver  of  the  thermometer 
above  fixteen  degrees. — In  the  Philofo- 

phicaf 
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phical  Tranfadt.  vol.  lxxvii.  for  the  year 
1787,  art.  26,  p.  202,  Mr.  Walker  of  Ox- 
ford tells  us,  that  he  found,  as  Boerhaave 
had  done  before  him,  that  lal  ammoniac, 
as  well  as  nitre,  well  dried  in  a crucible, 
and  reduced  to  a fine  powder,  will  produce 
a greater  degree  of  cold,  than  if  they  had 
not  received  this  treatment. — Do  notthefe 
experiments  confirm  M.  Adet’s  dodtrine  ? 
For  when  no  heat  is  generated,  that  is, 
where  the  fait  to  be  diffolved  does 
not  part  with  its  latent  heat,  it  does  not 
become  folid,  but  diffolves  readily.  Hi- 
therto we  do  not  know  why  fome  falts 
generate  cold,  and  fome  heat,  during  the 
time  of  their  folution  ; nay,  that  the  fame 
falts,  under  different  circumftances,  fhould 
at  one  time  generate  heat,  and  at  another 
cold  : in  the  one  cafe  the  water  fliould  feem 
to  attradl  the  heat  from  the  fait;  in  the  other, 
the  fait  fhould  feem  to  attradl  it  from  the 
water ; however,  this  is  only  mere  con- 
jedture.  Thefe  phenomena  concerning 
falts  are  objedts  which  well  deferve  the 
attention  of  chymical  philofophers,  and 
ought  to  be  profecuted  with  care. 
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The  few  experiments  1 have  made 
incline  me  to  believe,  that  Mr.  Eller’s 
experiments,  which  I have  quoted  in  voh 
5.  p.  185,  from  the  Memoirs  of  the  Aca- 
demy of  Berlin  for  the  year  1750,  will 
be  found  to  be  accurate,  if  performed  in  the 
manner  recommended  by  him. 


OF 
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OF  THE 

POCTRINE  of  PHLOGISTON-, 

AND  OF  THE 

NEW  THEORY  of  CHYMISTRY. 


PART  I. 

| This  firft  part  fhould  have  followed  the  accounts  of 
Elective  Attractions  and  Solution,  between  pages 
14  and  15  of  vol.  i.  had  the  account  of  the  New 
Theory  been  publifhed  before  it  was  printed.) 

HAVING  mentioned  thefe  few  things 
relative  to  elective  attractions  and 
foliation,  it  may  feem  neceffary  to  fay  fome- 
thing  concerning  the  nature  of  fire  and  of 
light,  and  of  their  different  modifications ; 
and  likewife  to  take  notice  of  air  and  other 

aeriform 
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aeriform  fluids,  which  have  of  late  fo  much 
engaged  the  attention  of  chymifts. 

The  analyfis  of  bodies,  made  by  very 
modern  chymifls,  begins  where  that  of 
former  times  ufed  to  end  ; fora  till  within 
thefe  very  few  years,  an  analyfis  was 
thought  to  be  completed,  when,,  by  dift il- 
lation and  other  procelies,  a body  was  di- 
vided into  water,  falts,  oils,  and  earth, 
which  were  fuppofed  to  he  its  conftituent 
parts  ; and  little  regard  was,  at  that  time, 
paid  to  thofe  particles  which  feparated 
in  form  of  vapour  or  of  air  : but  the  in- 
dufhy  of  the  prefect  times  has  fhewn, 
that  many  material  parts  of  bodies  had 
efcaped  in  thefe  forms ; and  that  the  other 
products  obtained  were  themfelves  com- 
pounds, which,  by  means  of  certain  pro- 
cefles,  could  be  ftill  further  divided  into 
different  aerial  fluids,  which  could  be  fe- 
parated from  each  other,  fo  as  to  examine 
their  particular  natums,  and  to  form  a 
better  judgment  of  the  primitive  or  ele- 
mentary principles  of  the  body  analyzed. 

0/ 
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Of  FIRE. 

IT  is  very  difficult  to  define  exa&ly 
what  fire  is,  though  it  is  one  of  the  moil 
common  objects  which  prefents  itfelf  to 
our  fbnfes,  and  its  operations  are  amongff 
the  mofit  curious  and  extenfive  of  any  in 
nature.-— It  is  fo  very  fubtile  as  to  pene- 
trate through  the  pores  of  every  terref- 
trial  objed  we  are  acquainted  with. 

When  certain  fubfiances  are  fubjebted 
to  its  influence  in  clofe  veffels,  which 
prevent  any  communication  with  the  ex- 
ternal air,  it  disjoins  their  component 
particles,  and  renders  many  of  them  vo- 
latile, but  without  exciting  flame,  or  con- 
fuming  them  to  allies.  But  when  it  is 
united  to  the  fame  bodies,  fo  fituated  as 
to  be  expofed  to  a current  of  atmofphe- 
ric  air,  it  moves  with  velocity,  excites 
flame,  and  acts  with  fuch  force  as  to  de- 
ft r 03/,  in  a ffiort  time,  the  union  of  all  their 
conftituent  parts,  and  to  diffipate  them  in 
the  air,  in  form  of  fmoak  or  vapour;  leaving- 
nothing  behind,  but  a pittance  of  an  earthy 
and  faline  matter,  called  the  allies.  The 

vulgar 
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vulgar  commonly  believe,  that,  during  this 
operation,  the  fire  confumes  and  annihi- 
lates all  the  other  parts  of  bodies  except 
the  allies  ; but  the  burning  of  combuftible 
matters  under  veflels  fitted  to  receive  the 
vapour  or  fleam  that  comes  from  them, 
during  the  time  of  their  conflagration, 
fhevvs  that  the  force  of  fire  only  renders 
them  volatile,  and  difperfes  through  the 
atmofphere,  in  various  forms,  thofe  par- 
ticles which  were  fuppofed  by  the  gene- 
rality of  mankind  to  be  confumed  and  an- 
nihilated. 

Every  one  acknowledges  that  matter  to 
be  fire,  which,  when  united  to  combuftible 
matters,  renders  them  red  hot,  emits  heat, 
flame  and  light,  and  diftipates  or  feems  to 
confume  fuch  matters  in  the  open  air. 
It  exifts  more  or  lefs  in  every  known 
body,  and  in  every  climate ; for  a flint, 
ftruck  with  force  againft  a plate  of  fteel, 
inftantly  throws  out  fire,  which  melts  the- 
abraded  particles  of  the  flint  and  fteel  into 
glafs  ; and  if  the  fpark  of  fire,  thus  thrown 
out,  be  received  upon  tinder,  or  any  other 
very  combuftible  matter  placed  upon  a 

large 
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large  quantity  of  dried  wood,  a prodigious 
quantity  of  fire  will  foon  be  colle&ed,  and 
feemingly  confume  the  wood  with  the 
greateft  violence,  even  in  the  coldeft  re- 
gions under  the  Pole,  particularly  if  it  be 
expofed  to  a current  of  air. 

It  is  of  fo  volatile  and  fubtile  a nature, 

that  no  perfon  hitherto  has  been  able  to 

confine  and  to  collect  it  in  veflels,  fo  as  to 
1 .... 

afcertain  its  intimate  nature ; and  there- 
fore we  are  obliged  to  content  ourfelves 
with  the  examination  of  the  effefts  it 
produces. 

Chymifts  have  long  been  divided  in  their 
opinions  concerning  the  nature  of  fire  and 
of  heat ; fome  fuppofing  them  to  be  the 
fame  ; others,  that  heat  is  only  the  effect  of 
fire.  And  they  have  been  likewife  divided 
in  their  opinions,  whether  light  be  a dif- 
tindl  body,  or  only  a modification  of  fire. 

Hitherto  we  are  certainly  ignorant  ofthe 
particular  nature  of  fire,  heat,  and  light ; 
from  what  we  daily  fee,  we  are  fully  con- 
vinced, that  they  are  the  principal  in- 
ftruments  which  nature  employs  in  car- 
rying on  mod  of  her  operations,  and  that 

they 
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they  are  the  great  efficient  caufes  of  the 
production  of  all  animated  and  inanimated 
bodies,  and  of  the  various  changes  which 
they  daily  undergo,  although  we  are  ig- 
norant of  the  particular  manner  in  which 
they  are  brought  about. 

From  an  attentive  obfervation  of  the 
effeCts  produced  on  bodies,  fubjected  to  the 
influence  of  fire,  chymifts  are  convinced 
that  it  is  the  great  agent  by  which  moft 
chymical  operations  are  carried  on,  and 
they  have  fuppofed  that  rarefaction , and 
light,  are  only  effeCts  of  it. 

i.  Heat  is  either  fire  itfelf,  or  is  an  effeCt 
produced  by  the  immediate  application  of 
fire ; and  it  is  always  more  or  lefs  intenfe 
in  proportion  as  the  matter  of  fire,  actuated 
by  air,  is  more  or  lefs  concentrated,  and 
the  body  fubjeCted  to  its  influence  is  more 
or  lefs  denfe. — And  from  obfervation  it 
appears  that  the  quantity  of  fire,  or  mat- 
ter of  heat  combined  with  bodies,  deter- 
mines  the  form  or  ftate  in  which  they 
exifl,  for  the  time  being  ; whether  in  that 
of  a folid,  or  of  a fluid,  or  of  an  air  or 
vapour  ; for  in  a folid fate , bodies  .contain 
, 4 lefs 
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lefs  heat  than  in  a fluid , and  in  a fluid  lefs 
than  in  an  aerial  form.  Thus,  for  example, 
ice  is  colder  than  water  in  its  natural  ftate*, 
and  water  than  its  fleam  or  vapour  : and 
the  fame  holds  true  with  refpedfl  to  oils, 
bitumens,  fulphur,  metals,  and  all  other 
bodies  ; though  it  requires  different  de- 
grees of  heat  to  keep  different  bodies  in 
thefe  different  ftates.  Hogs-lard  melts 
eafily,  and  is  kept  in  a fluid  ftate  with  a 

* I have  (aid  in  a natural  ftate,  becaufe  Dr.  Black, 
the  Honourable  Mr.  Cavendifti,  and  lately  Dr.  Blagden, 
have  fhewn  that,  by  means  of  art,  water  under  dif- 
ferent circumftances  may  be  cooled  without  congeal- 
ing,  even  to  ten  or  eleven  degrees  below  what  is  com- 
monly looked  upon  as  the  freezing  point.  In  vol.  Ixxviii. 
of  the  Philof.  Tranf.  for  the  year  1778,  p.  J25,  art. 
ic.  Dr.  Blagden  has  given  an  account  of  a number  of 
ingenious  experiments  which  he  made  relative  to 
this  fubjed,  by  fetting  a glafs  tumbler,  with  water  va- 
rioufly  impregnated,  in  a frigorific  mixture  made  with 
fnow  or  ice,  and  common  fait.  Amongft  other  expe- 
riments, he  mentions  that  pure  water,  which  had  been 
boiled,  funk  the  thermometer  to  twenty-one  before  it 
congealed,  but  that  muddy  water  congealed  at  thirty- 
two.  The  Doctor  very  candidly  fays,  that  he  had  not 
been  able  to  account  for  the  phenomena  which  occur- 
red, and'  that  the  fubjedt  ftill  remains  in  great  ob- 
fcurity. 

Very 
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very  gentle  heat ; though  it  requires  the 
heat  of  a reverberatory  furnace  to  melt  iron, 
and  to  keep  it  in  that  Rate. 

As  heat  is  one  of  the  great  inftruments 
employed  in  performing  chymical  expe- 
riments, and  the  great  agent  in  forwarding 
fermentation,  vegetation,  and  many  other 
operations  of  nature  ; and  as  different  de- 
grees of  it  are  required  for  anfwering  thefe 
various  purpofes ; chymifts  have  been  af- 
fiduous  in  finding  out  means  for  afcer- 
taining  the  exadt  degree  of  it,  in  any  given 
body  or  place.  In  general  they  meafure 
the  degrees  of  heat,  under  that  of  boiling 
water,  by  means  of  thermometers ; and  the 
degrees  above  that,  by  certain  appearances 
produced  on  particular  fubftances  by  cer- 
tain degrees  of  heat  applied  to  them. 

There  are  at  prefent  two  thermometers 
which  are  moft  commonly  ufed  ; the  one 
invented  by  Fahrenheit , the  other  by  Monf. 
Reaumur,  i.  That  of  Fahrenheit,  where 
the  freezing  point  is  placed  at  32*.  2.  And 

that  of  Reaumur,  where  the  freezing  point 
is  placed  at  o ; and  one  degree  is  equal  to 
2f  of  that  of  Fahrenheit’s  : in  both  you 

begin 
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begin  to  count  the  degrees,  upwards  and 
downwards,  from  thefe  points ; though 
in  common,  when  you  reckon  upwards  by 
Fahrenheit’s  fcale,  the  32  degrees  below 
the  freezing  point  are  included;  and  hence, 
when  you  reduce  the  degrees  of  Monfieur 
Reaumur’s  thermometer  to  thofe  of  Fah- 
renheit, you  muft  multiply  them  by  2|, 
and  add  the  3 2°  which  are  below  the 
freezing  point  in  Fahrenheit’s. 

M.  Fourcroy  mentions  live  degrees  of 
heat,  or  Rations  on  the  fcale  of  the  ther- 
mometer, below  that  of  boiling  water, 
and  five  above  it ; which  are  neceflary  to 
be  attended  to,  in  performing  chymical 
operations.  Thefe  are  : 

To  the  Heat  of  boiling  Water . 

1.  The  firft  degree  raifes  the  quickfilver 
in  Reaumur’s  thermometer  from  5 to  8, 
in  Fahrenheit’s  from  42^.  to  50.  This  de- 
gree,  he  fays,  favours  putrefa&ion,  vege- 
tation, and  flow  evaporation. 

2.  The  fecond  degree  is  at  15  in  Reau- 
mur’s, and  at  66i  in  Fahrenheit’s.  This 

F 2 keeps 
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keeps  up  putrefa&ion,  and  ex'cites  the  vi- 
nous fermentation  in  faccharine  liquors. 

3.  The  third  degree  extends  from  25 
to  30  in  Reaumur’s,  or  from  86i  to  99^ 
in  Fahrenheit’s.  This,  he  fays,  eftablifhes 
the  acetous  fermentation,  and  favours  the 
drying  and  flowering  of  plants. 

4.  The  fourth  degree  raifes  the  quick- 
filver  in  Reaumur’s  to  45,  in  Fahrenheit’s 
to  133.  This  disorganizes  animal  fub- 
ftances,  volatilizes  elTential  oils,  &c. 

5.  The  fifth  degree,  which  is  that  of 
boiling  water,  he  fays,  may  be  marked 
from  80  to  85  in  Reaumur’s,  or  in  Fah- 
renheit’s from  212  to  2234. 

Above  the  Heat  of  boiling  Water. 

i ft  Degree  reddens  glafs,  burns  orga- 
nized bodies,  and  melts  fulphur. 

2d  Degree  melts  foft  metals,  fuch  as 
lead,  tin,  bifmuth,  and  fufible  glafs. 

3d  Degree  melts  metals  of  a middle 
hardnefs,  fuch  as  zinc,  regulus  of  anti- 
mony, filver,  and  gold. 

4th  Degree  bakes  porcelain  or  china 
5 ware ; 
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ware  j melts  refradtory  metals,  fuch  as  co- 
balt, brafs,  and  iron. 

5 th  Deg  ree,  which  is  the  ftrongeft  of  all, 
is  the  burning  glafs,  that  calcines,  burns, 
and  vitrifies  in  an  inftant  all  the  bodies 
which  are  fufceptible  of  thofe  changes. 

2.  Rarefaction.  The  fecond  modifica- 
tion or  efFedt  of  fire  which  I mentioned, 
was  that  of  rarefadtion  ; or  that  effedTof 
heat  by  which  the  component  particles 
of  bodies,  fubjedted  to  its  influence,  are 
leparated  from  each  other,  and  the  bulk 
or  fize  of  the  bodies  is  increafed.  M.  La- 
voifier  obferves,  that  although  fome  fub- 
ftances.  may  feem  to  contradt ; yet  that, 
upon  an  accurate  examination  of  the  par- 
ticular circumflances  in  which  they  are 
placed,  it  will  be  found  that  rarefadtion 
has  taken  place,  for  that  is  a general  and 
a conftant  rule  of  nature. 

3.  Right  is  fo  connedted  with  fire,  that 
molt  chymifts  formerly  looked  upon  it  as 
one  of  its  attributes  ; but  the  late  M. 
Macquer  and  others  have  confldered  it  as 
a diftindt  matter,  and  have  accounted  for 
a number  of  phenomena,  from  its  effedts 

F 3 upon 
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upon  other  bodies  : but  as  it  is  too  fubtile 
a matter  to  be  confined  in  veffels,  and  to 
try  chymical  experiments  with,  nothing 
certain  has  hitherto  been,  or  probably  ever 
will  be,  determined  relative  tQ  its  particular 
nature 

Of  the  Doctrine  of  Phlogiston,  or  Matter 
c/'Fire. 

TOWARDS  the  end  of  the  laft  cen- 
tury, Dr,  Becher,  phyfician  to  the  Ele&ors 
of  Mentz  and  Bavaria,  a moft  ingenious 
man,  and  one  of  the  heft  chymifls  of  his 
age,  on  examining  into  the  nature  of  in- 
flammable bodies,  concluded,  that  the 
matter  of  fire,  which  he  called  phlogiflon% 
was  a particular  fort  of  earth,  that  fub- 
fifted  more  or  lefs  in  every  body  ; and  was 
the  caufe  of  many  of  the  changes  which 
they  underwent.  In  the  year  1723,  Dr, 
Stahl,  one  of  his  difciples,  publifhed  at 
Nuremberg  a book  called  Fundament  a 
Chemice , in  which  he  illuftrates  the  doc- 
trine 
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trine  of  his  mafter.  He  fays  that,  while 
phlogifton  (or  the  matter  of  heat)  remains 
at  reft  in  the  bodies  to  which  it  is  united, 
it  does  not  excite  light  or  heat,  nor  pro- 
duce any  vifible  or  remarkable  change  in 
their  properties,  further  than  in  rendering 
them  fufceptible  of  being  afted  upon,  and 
fet  in  motion,  on  fire  being  applied  to  them; 
that  it  is  the  caufe  of  material  cohefion, 
nutrition,  colour,  fmell,  volatility,  duc- 
tility, malleability,  and  other  properties  of 
bodies  ; for  that  all  thefe  qualities  perifh 
when  phlogifton  is  taken  away,  and  return 
when  it  is  reftored  : and  that  moft  of  the 
changes  which  bodies  undergo,  when  fub- 
jedled  to  certain  chymical  proceftes,  are 
brought  about  by  a quantity  of  phlogifton- 
being  added  to,  or  fubtradted  from  them  ; 
which  has  been  termed  the  phlogiflicating 
and  the  dephlogificating  of  bodies.  Thus 
he  fuppofed  fulphur  to  be  a body  com- 
pounded of  an  acid  and  phlogif  on ; and  fays 
that,  when  it  is  burnt  in  an  open  veflel, 
thefe  two  principles  rife  in  form  of  va- 
pour or  phlegm,  and  feparate  from  each 
other ; and  if  a proper  veffel  for  col- 

F 4 le&ing 
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lefting  and  condenfing  this  vapour  be  put 
over  the  fulphur  while  burning,  a fluid 
acid,  called  the  fulphureous  or  vitriolic, 
will  be  collefted;  while  the  other  principle, 
called  phlogiston,  which  is  of  fo  fubtile  a 
nature  as  not  to  be  confined  in  veflels, 
will  make  its  efcape  and  that  this  acid 
may  be  again  reStored  to  the  State  of  ful- 
phur, by  uniting  with  it  a frefh  quantity 
of  phlogiSSon,  either  by  distilling,  or  fub- 
jefting  to  the  aftion  of  the  fire  in  a cru- 
cible, the  acid  itfelf,  or  fubftances  con- 
taining it,  along  with  charcoal,  or  other 
bodies  containing  phlogiston.  In  like 
manner  if  metals,  which  he  alleges  are 
made  up  of  a certain  earth  and  phlogiston, 
be  deprived  of  their  phlogistic  matter,  either 
by  the  force  of  fire,  or  by  being  corroded 
with  acids,  they  are  reduced  to  the  State 
of  calces  ; but  if  the  phlogiston  be  re- 
stored to  thefe  calces,  by  mixing  them  in  a 
red-hot  crucible  with  charcoal,  or  other 
fluxes  containing  it,  and  keeping  them 
there  for  fome  time,  they  refume  the  form 
and  properties  of  metals. 

This  doctrine  of  Stahl,  as  it  accounted 
i for 
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for  many  things  which  before  were  looked 
upon  as  inexplicable,  was  foon  univerfally 
received,  and  continued  to  be  fupported 
till  within  thefe  few  years  ; for,  fo  late  as 
the  year  1779,  Sir  T.  Bergman,  in  treating 
of  the  ufe  of  the  blow-pipe,  fays  that  the 
whole  theory  of  inflammation  depends 
upon  that  fubtile  principle  which  goes  by 
the  name  of  phlogifton ; but  this,  fo  far 
as  is  yet  known,  can  never  be  collected 
pure  and  alone,  but  always  requires  a fuit- 
able  bails,  to  which  it  muft  be  united,  in 
order  to  become  manageable.  Scarce  any 
body  exifts  entirely  deftitute  of  it,  but  a 
certain  accumulation  is  neceflfary  for  in- 
flammation ; this  accumulation  takes  place 
in  vinous  fpirits,  oils,  fulphur,  zinc,  arfe- 
nic,  and  in  all  inflammable  bodies.  And 
in  the  year  1782  Mr.  Kirwan,  in  vol. 
ixxii.  of  the  Philofophical  Tranfa<ftions» 
alleges,  that  phlogifton,  like  fixed  air, 
exifts  in  two  ftates  : j.  In  a folid  form, 
when  joined  to  other  bodies  : 2.  And  in 
an  elaftic  aeriform  ftate,  when  disjoined 
from  them:  that  in  its  firft  ftate  it  is 

called  phlogifton  ; in  its  fecond,  i?  flammable 
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air : and  he  has  made  an  eftimate  of  the 
quantity  of  it  which  is  contained  in  fe- 
veral  different  bodies. 

Of  the  Doctrine  of  Air. 

THIS  do&rine  of  phlogifton  remained 
ttn controverted  for  many  years,  and  teemed 
to  gain  ground  daily,  till  chymifts  began 
to  obferve  more  accurately  the  changes 
which  bodies  underwent,  when  fubje&ed 
to  the  influence  of  fire  ; and,  finding  that 
they  could  not,  from  it,  account  for  the  in- 
creafed  weight  which  mofl  bodies  acquired 
by  being  calcined,  nor  for  other  appearances 
which  occurred,  they  began  to  fearch  for 
other  caufes  ; and  at  lafl:  Monfieur  La- 
voifier  and  others,  on  obferving  with  care 
the  circumftances  of  combuflion,  and  ex- 
amining the  changes  which  it  produced 
on  different  bodies,  concluded  that  the 
matter  which  brought  about  thofe  changes 
was  thebafis  of  pure  air,  and  not  phlogifton, 
as  had  been  formerly  imagined  ; for  that 
combuifion  is  no  more  than  a decompofi- 
tion  of  oxygenous  gas,  effected  by  a com- 
3 buftible 
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buftible  body  ; and  that,  during  the  time 
in  which  this  is  brought  about,  the  bafis  of 
pure  air  is  abforbed,  and  the  matter  of 
heat  (the  calorique)  and  light  are  difen- 
gaged  and  fet  at  liberty  : however,  in  order 
to  effedfuate  this,  the  pure  air  muff  have 
more  affinity  with  the  combuftible  mat-- 
ter  than  it  has  with  the  matter  of  heat, 
the  whole  mud:  be  fet  in  motion  by  fome 
heated  body,  and  the  temperature  muft 
be  of  a certain  degree,  which  is  different 
in  almoft  every  combuftible  fubffance. 

The  following  are  the  principal  obfer- 
vations  and  experiments  on  which  they 
found  their  opinion. 

1.  That  no  body  or  fubffance  can  burn 
without  air  ; and  that  combuftion  is  always 
more  or  lefs  rapid,  in  proportion  to  the 
purity  and  quantity  of  the  air,  and  the 
yelocity  with  which  it  moves, 

2.  That  during  the  time  of  combuffion 
there  is  an  abforption  of  air;  and  that  many 
bodies  acquire  an  addition  of  weight  by 
being  fubjedled  to  this  operation. 

3.  That  by  calcining  metals,  in  clofe 
yeffels,  in  a given  quantity  of  pure  air, 

they 
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they  become  heavier ; and  the  additional 
weight  which  they  acquire  is  always  equal 
to  the  weight  which  the  air,  employed  in 
their  calcination,  has  loft,  during  the  time 
of  their  combuftion. 

4.  That  if  metallic  fubftances,  thus  re- 
duced to  the  ftate  of  calces,  be  put  into  a 
clofe  veflel,  along  with  proper  fluxes  or 
fubftances  containing  inflammable  matter, 
and  be  expofed  to  a great  heat,  the  inflam- 
mable matter  of  thefe  fluxes  attra&s  the 
air  which  the  metallic  fubftances  had  ab- 
forbed  ; by  which  means  they  lofe  then- 
additional  weight,  and  return  to  the  ftate 
of  metals. 

5.  That  fimilar  effeTs  follow,  when 
fulphur  is  burnt  in  a ftieam  of  air  5 for, 
during  the  time  of  its  combuftion,  it  ab- 
forbs  a quantity  of  pure  air,  and  thereby 
acquires  additional  weight,  and  becomes 
vitriolic  acid  ; and  that  if  the  vitriolic 
acid,  thus  formed,  be  expofed  to  a ftrong 
heat  in  proper  veflels,  along  with  charcoal, 
or  other  combuftible  matters,  which  abforb 
its  ait,  it  returns  to  the  ftate  of  fulphur. 

6.  That  air  in  which  fubftances  of  any 

kind 


and  of  the  New  'Theory  of  Chymtfry.  83 

kind  have  been,  burnt,  always  lofes  of  its 
weight  ; and  what  remains  of  it  fuffocates 
animals,  is  no  longer  capable  of  feeding 
flame,  and  in  Ihort  becomes  impure  01* 
mephitic. 

7.  That  the  reiidua  of  bodies  which 
have  been  completely  burnt,  have  been 
found  to  be  fully  faturated  with  air  ; and 
therefore  are  no  longer  capable  of  ab- 
forbing  it,  or  of  feeding  flame,  but  enter 
into  the  ftate  of  incombuftibles. 

From  thefe  and  a variety  of  other  fadts, 
M.  La  voider  has  endeavoured  to  prove 
that  it  is  pure  air,  and  not  phlogifton,  which 
produces  many  changes  that  bodies  un- 
dergo, when  fubjedted  to  certain  chymi- 
cal  procefles. 

Many  chymifts  have  adopted  this  new 
theory  entirely,  others  only  in  part ; while 
fome  continue  ftill  to  fupport  the  old  doc- 
trine of  phlogifton. 

Monfleur  Fourcroy,  who  is  one  of  the 
great  fupporters  of  the  new  doctrine,  in 
his  third  edition  of  his  Lecons  Chimiques, 
fays  that,  notwithftanding  the  vaft  re- 
searches, of  late  years,  into  the  pheno- 
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meha  of  combuftion,  the  opinion  which 
admits  the  exiftence  of  fire  as  a principle 
fixed  in  bodies,  has  not  yet  been  over- 
thrown > and  its  name  of  phlogifon  has  been 
changed  to  that  of  calorique , or  combined 
heat- : but  that  it  is  not  to  this  matter  that 
the  property  of  combuftibility  is  attributed; 
nor  is  its  prefence,  in  inflammable  bodies, 
that  which  determines  the  inflammability. 

Late  Arguments  in  favour  of  Phlogis- 
ton, and  of  DoBor  Priestley’^  new 

DoBrine. 

M.  FOURCROY,  in  his  Lecons  Chi- 
miques,  tells  us,  that  the  late  M.  Macquer 
thought  we  ought  to  combine  the  new  and 
the  old  dodtrines  together  ; for  that  metals 
could  not  lofe  their  phlogifton,  and  be  cal- 
cined, without  the  pure  air  of  the  atmo- 
fphere  being  precipitated,  and  uniting  it- 
felf  to  the  metals  themfelves ; and  that 
the  metals,  when  reduced  to  calces,  could 
not  be  brought  back  again  to  their  pure 
metallic  ftate,  until  the  phlogifton,  added 
by  heat,  difengaged  the  pure  air  from 

them; 
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them  ; fo  that  thefe  two  matters,  pure 
air  and  phloglflon , were  mutual  precipitants 
of  each  other. 

The  Hon.  H.  Cavendifh,  in  vol.  lxxiv. 
of  the  Phiiofophical  Tranfadtions,  p.  152, 
publifhed  in  the  year  1784,  after  having 
confidered  feveral  memoirs  of  M.  La- 
voifier,  publifhed  in  the  Memoirs  of  the 
Royal  Academy  of  Sciences  at  Paris,  in 
which  he  entirely  difcards  phlogifton,  and 
explains  thofe  phenomena  which  have 
been  ufually  attributed  to  the  lofs  or  at- 
tra6lion  of  that  fubftance,  by  the  abforp- 
tion  of  pure  or  vital  air,  tells  us  that  he 
has  adhered  to  the  dodtrine  of  phlogifton, 
becaufe  it  explains  all  phenomena,  at  leaft, 
as  well  as  Lavoifier’s  new  theory. 

Dr.  P rieftley,  who  in  vol.  lxxiii.  of 
Phiiofophical  Tranfadtions,  art.  22,  gave 
an  account  of  a number  of  experiments 
and  obfervations  made  in  order  to  fupport 
the  dodtrine  of  phlogifton,  after  having 
examined  the  new  theory  and  the  facts 
which  have  been  brought  in  its  fa- 
vour, and  made  many  experiments  rela- 
tive to  thefe  fubjects,  feems  to  differ 


very 
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very  much  from  the  French  academicians, 
both  with  refpedt  to  the  fa£ts  themfelves, 
and  to  the  conclufions  drawn  from  them. 
The  academicians  have  aflerted,  that  the 
balis  of  pure  air,  which  they  have  called 
oxigene,  is  a fimple  iubflance,  and  that 
metals  and  fulphur  are  the  fame  : but  Dr. 
Prieflley,  by  a number  of  experiments 
which  he  made,  and  of  which  he  has  given 
an  account  in  vol.  Ixxviii.  and  lxxix.  of  the 
Phil.  Tran f.  for  the  years  1788  and  1789, 
thinks  that  he  has  proved  that  pure  air,  and 
all  other  airs,  are' compounds,  made  up  of  a 
large  quantity  of  water,  in  an  aeriform  ftate, 
united  to  fome  particular  matter  which 
gives  it  properties  that  diftinguilh  it  from 
all  other  bodies:  thus  he  thinks  that  inflam- 
mable air  is  a fine  aqueous  vapour,  united  to 
an  inflammable  matter,  which  he  fays  may 
as  well  be  called  phlogifton  as  any  thing 
eile  ; that  pure  or  dephlogiflicated  air  is 
formed  of  a fine  aqueous  vapour,  united  to 
the  acidifying  principle,  in  the  proportion 
of  from  18  or  19  parts  of  water  to  one  of 
the  acidifying  principle;  and  fo  forth,  with 
the  other  airs  ; water  being  the  proper 

balls 
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bafis  of  them  all,  without  which  none  of 
them  can  fubfift.  He  likewife  ftill  afferts 
that  metals  and  fulphur  are  compound 
bodies,  formed  of  certain  bafes  united  to 
phlogifton ; and  having  eftablifhed  thefe 
facts,  as  he  imagines,  he  next  accounts  for 
the  changes  which  metals  undergo  when 
calcined,  and  fulphur  when  burnt,  in  the 
following  manner  : He  fays,  when  metals 
are  expofed  to  a very  ftrong  heat,  where 
there  is  accefs  to  air,  that  they  part  with 
phlogifton,  and  abforb  a quantity  of  that 
water  which  formed  a conftituent  part  of 
pure  air,  and  not  the  pure  air  itfelf ; and 
that  this  reduced  them  to  the  ftate  of 
calces  : and  that  thefe  calces  are  reduced 
to  the  ftate  of  metals,  if  they  be  ex- 
pofed to  a great  heat  along  with  fubftances 
containing  phlogifton  ; for  under  fuch  cir- 
cu enhances  they  abforb  a quantity  of 
phlogifton  equal  to  what  they  had  loft, 
and  let  go  the  water  which  they  had  taken 
up.  Dr.  Prieftley,  who  made  thefe  expe- 
riments with  iron,  acknowledges  that  there 
is  a great  difficulty  in  explaining  the  reafons 
why  iron  fa  Quid  abforb  water  on  parting 
G wTith 
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with  its  phlogidon  ; and  why  it  fhould 
again  part  with  it,  and  imbibe  phlogidon, 
in  circumftances  of  heat  fo  nearly  fimilar 
to  thofe  he  has  defcribed.  To  this  he 
only  fays,  that  the  whole  dodlrine  of  af- 
finities, fo  far  as  it  is  true,  is  founded  on 
fa£ls,  and  thefe  are  clearly  fuch  as  he  has 
reprefented  and  that  a difference  of  cir- 
cumdances,  which  is  not  apparent  at 
prefent,  may  become  fo,  when  we  have 
ftgiven  fufficient  attention  to  them.  He 
fays  that  the  redu£tion  of  finery  cynder, 
and  other  calces  of  iron,  to  a metallic  ifate 
in  inflammable  air,  is  a certain  proof  that 
it  is  the  abforption  of  this  air,  containing 
phlogiflon,  which  produces  this  effect  j 
and  when  the  abforption  of  this  air  takes 
place,  and  the  iron  is  reduced  back  to  its 
metallic  date,  that  nothing  but  water  is 
expelled  from  it  : which  fhews  that  it  was 
water  taken  up  originally  by  the  iron, 
during  the  time  of  its  calcination,  which 
had  reduced  it  to  the  date  of  a calx  ; for 
the  quantity  of  water  obtained  was  much 
greater  than  the  inflammable  air,  em- 
ployed, wasfuppofed  to  contain. 


Of 
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Of  Water  being  a Compound  Subfance. 

ACCORDING  to  the  new  fyftem9 
water,  which  has  ever  been  looked  upon 
as  an  elementary  body,  is  laid  to  be  a 
compound,  made  up  of  pure  and  inflamma- 
ble airs  ; and  that  in  the  performance  of 
many  experiments  it  was  formed,  and  in 
that  of  others  it  was  decompofed:  and 
from  hence  many  appearances  have  been 
accounted  for,  which  formerly  were  looked 
upon  as  inexplicable.  The  Hon.  Henry 
Cavendifh  firft  broached  this  doftrine,  from 
appearances  he  had  obferved  in  performing 
experiments  in  the  years  1781,  82,  and 
83  ; and  on  the  15th  of  January  1784  he 
gave  in  to  the  Royal  Society  a particular 
account  of  thefe  experiments,  and  of  the 
obfervations  he  had  made,  which  was 
publifhed  in  the  volume  for  that  year. 

M.  Lavoifier,  in  the  year  1784,  pub- 
lifhed two  papers,  the  one  dated  in  April 
1784,  the  other  later,  in  the  Memoirs  of 
the  Royal  Academy  of  Sciences  at  Paris 
for  the  year  1781,  but  which  wrere  not 
printed  till  late  in  the  year  1784;  and  fince 
G 2 that 
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that  period,  he,  and  other  academicians 
have  made  a number  of  curious  expe- 
riments relative  to  this  fubjedt  j from 
whence  they  conclude,  that  a hundred 
parts  of  water  contain  eighty-five  of  pure 
air,  and  fifteen  of  inflammable  air ; and 
tell  us  that  they  had  repeatedly  decom- 
pounded water,  and  always  found  that  it 
yielded  the  above  proportions  of  thefe  two 
airs ; and  that,  by  uniting  again  thefe  two 
airs  in  the  above  proportions,  they  had 
obtained  a quantity  of  water  equal  in 
weight  to  that  of  the  two  airs  employed. 
After  thefe  experiments,  one  fhould  think 
that  no  doubt  could  be  entertained  relative 
to  the  truth  of  thefe  fadts.  However  Dr. 
Prieftley,  in  his  late  publications  in  the 
Philofophical  Tranfadlions,  has  boldly  af- 
lerted  that  water  is  an  elementary  body, 
as  it  always  has  been  believed  to  be  ; and 
that  neither  Mr.  Cavendifh,  nor  M.  La- 
voifier,  nor  any  other  perfon,  has  hi- 
therto either  compofed  or  decompofed  it ; 
and  that  what  water  they  had  obtained  in 
performing  the  experiments  from  which 
they  drew  their  conclusions,  wras  the  water 

which 


and  of  the  New  'Theory  of  Chymiflry.  g i 

which  made  up  the  greater  part  of  the 
pure  and  inflammable  airs  they  made  ufe 
of,  let  loofe  by  the  procefles  employed  for 
the  fuppofed  formation  of  water. 

A feries  of  accurate  experiments,  per- 
formed by  able  chymifls,  is  the  only  way 
in  which  this  controverfy  can  be  deter- 
mined. 

Of  the  General  Principles  of  the  New  The- 
ory of  Chymistry, fubfituted in  room 
of  Phlogiston. 

FOR  thefe  feven  or  eight  years  pafl, 
many  of  tfe  French  academicians  have 
publifhed,  from  time  to  time,  Memoirs  re- 
lative to  the  fubjedts  of  their  new  theory  ; 
and  at  laft,  in  the  year  1787,  four  very  able 
and  ingenious  French  chymifls,  Meflieurs 
Morveau,  Lavoifier,  Bertholet,  and  Four- 
croy,  favoured  the  world  with  a new  no- 
menclature of  chymical  fubftances,  in 
which  they  have  adopted  principles  en- 
tirely new,  changed  the  names  of  almoft 
every  body  which  is  the  objedt  of  chy- 
miftry,  and  arranged  them  in  a particular 
G 3 order^ 
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order,  adapted -to  the  new  fyftem ; and 
fince  then  many  treatifes  have  been  pub- 
lifhed  by  different  authors  on  the  fame 
fubje&s. 

Thefe  gentlemen  begin  with  men- 
tioning thofe  fubftances  which  they  had 
not  been  able  either  to  decompofe,  or  to 
form  by  any  combinations  which  they 
have  attempted.  Thefe  they  have  called 
fmple  or  elementary , though  they  fay  that 
it  is  not  at  all  improbable  but  that  here- 
after many  of  them  may  be  difcovered  to 
be  compounds  ; but,  till  then,  that  they 
ought  to  be  looked  upon  as  fmple  bodies : 
and  thefe  they  have  divided  into  five  claffes. 

CLASS  I. 

UNDER  this  firft  clafs  they  com- 
prehend thofe  fmple  fubfances  or  prin- 
ciples, which,  without  fhewing  the  lead; 
analogy  to  each  other,  have  however  fome- 
thing  in  common,  that  makes  them  ap- 
proach to  the  lfate  of  fimplicity,  and  refill 
all  analyfis  5 at  the  fame  time  that  it  ren- 
ders them  active  in  combination  : the  five 

following 
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following  they  have  brought  under  this 
head,  viz. 

1.  Light.  3.  Pure  or  dephlogifticated  Air. 

2.  Matter  of  Heat.  4.  Impure  or  phlogifticated  Air. 

5.  Inflammable  Air. 

Thefe  they  look  upon  as  the  true  aftive 
elementary  bodies,  from  whofe  various 
combinations  with  one  another,  and  with 
other  fimple  fubftances,  they  fuppofe  all 
the  different  changes  which  they  under- 
go, by  natural  or  artificial  proceffes,  are 
brought  about.  In  order  to  underftand 
their  nature,  I fhall  confider  each  of  them 
feparately ; but  as  I have  already  taken 
notice  of  light  and  fire , I fhall  at  prefent 
only  mention  them  very  fuperficially. 

4 

I.  Of  Light — Lumiere. 

LIGHT,  as  I have  already  obferved,  is  a 
fubtile  fluid,  the  great  fountain  of  which 
is  the  fun  ; and  it  comes  from  thence  to 
our  earth  with  a velocity  of  which  it  is 
difficult  for  us  to  have  any  concep- 
tion ; for,  by  a mathematical  calcula- 
tion, it  moves  at  the  rate  of  240,000  miles 
G 4 in 
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in  a fecond  of  time.  It  is  fo  connedled  with 
fire,  that  it  is  doubtful  whether  it  be  a diftindt 
matter  of  itfelf,  or  only  a modification,  or 
attribute  of  it.  It  is  too  fubtile  a matter 
to  be  confined  in  veffels,  and  to  be  fubjedted 
to  chymical  experiments  : it  is  only  from 
a few  obfervations  made  on  the  effedts  it 
produces  on  terreftrial  fubfhnces ; from 
the  manner  in  which  it  affedts  the  nerves 
of  our  eyes,  by  which  we  fee  the  objedfs 
around  us;  and  fiom  fome  few  experi- 
ments made  relative  to  the  refraction  and 
rerledtion  of  its  rays  coming  from  the  fun, 
and  their  producing  different  colours,  that 
we  conjedfure  any  thing  about  its  nature 
and  properties. 

M.  Fourcroy  obferves,  that  it  feems  to 
obey,  as  other  bodies  do,  the  laws  of  af- 
finity of  compofition  ; and  M.  Lavoilier 
fays  that,  with  regard  to  light,  we  know 
but  very  little  about  its  combinations,  and 
manner  of  adding  upon  bodies  ; but,  from 
the  experiments  of  M.  Bertholet,  it  fhould 
feern  to  have  a great  affinity  with  pure 
air,  and  is  fufceptible  of  combining  with 

it, 
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it,  and  with  the  matter  of  heat,  to  contri- 
bute to  its  transformation  into  gas. 

Experiments  made  on  vegetation  feem 
to  give  reafon  for  believing,  that  it  com- 
bines  itfelf  with  fome  parts  of  plants  ; and 
that  it  is  this  combination  whifch  is  the 
caule  of  the  green  colour  of  their  leaves, 

and  of  the  different  colours  of  their  flow- 

' 1 

ers  ; and  that  it  contributes  to  their  vigour 
and  their  health  ; for  that  plants  raifed  in 
houfes  where  the  light  is  excluded,  become 
languid,  and  their  leaves  and  flowers  have 
little  or  no  colour  : and  the  want  of  it  is 
likewife  obferved  to  affedt  the  health  of 
man. 

II.  Of  the  Matter  of  Heat,  called  Ca- 
lorique  by  the  Academicians. 

THE  French  academicians,  in  their 
new  Nomenclature,  make  ufe  of  the  word 
calorique  to  fignify  the  matter  of  heat,  and 
to  diftinguifh  it  from  chaleur , heat,  which 
they  employ  to  exprefs  the  effects  pro- 
duced by  it. 

I have  already  mentioned  that  fire  was 

fo 


g6  Of  the  Doctrine  ofPhlogiflon , 

fo  fubtile  and  fo  volatile  a matter,  that  no 
perfon  had  hitherto  been  able  to  confine 
and  colled;  it  in  veflels,  to  examine  its  par- 
ticular nature,  and  that  therefore  we  were 
obliged  to  content  ourfelves  with  the  ex- 
amination of  the  effeds  it  produces — that 
it  feems  to  be  one  of  the  great  caufes  of  the 
changes  which  bodies  undergo  in  palling 
from  a folid  to  a fluid  flate,  and  of  their  be- 
ing rendered  volatile,  and  aflumingthe  form 
of  a vapour  or  of  a gas  ; and  that  it  is  one  of 
the  great  inftruments  of  vegetation,  of  the 
increafe,  growth,  and  decay  of  all  the  ani- 
mal and  vegetable  creation,  and  probably 
likewife  of  the  mineral. 

Chymifts  have  given  fuch  varieties  of 
names  to  fire,  the  matter  of  heat,  the  com- 
buftible  principle,  and  their  different  pro- 
perties and  modifications,  that  it  is  not 
always  eafy  to  underftand  their  meaning 
when  they  fpeak  of  them,  or  of  the  man- 
ner in  which  they  fuppofe  them  to  pro- 
duce their  effeds. 

Monfieur  Lavoifier  thinks  that  burn- 
ing, or  corabuflion,  is  nothing  but  the 

decom- 
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decompolition  of  oxigenous  gas,  affeded 
by  a combuftible  body  in  the  following 
manner : 

Every  body  capable  of  combuftion,  or 
burning,  is  fuch  as  flrongly  attrads  the  balls 
of  pure  air  (or  oxigene) ; and  when  fuch  a 
degree  of  heat  is  applied  to  it  as  deftroys 
the  equilibrium  of  its  conlHtuent  parts, 
while  it  is  fo  placed  as  to  be  expofed  to  a 
current  of  air,  it  attrads  powerfully  the 
pure  air,  till  it  is  fully  fat u rated  with  it ; 
and  during  that  time,  the  matter  of  heat 
(or  calorique)  and  light,  which  are  difen- 
gaged  and  fet  at  liberty,  fly  off,  and  form 
that  appearance  called  flame  ; and  the  re- 
maining part  of  the  burnt  body,  which  has 
been  fully  faturated  with  air,  is  now  no 
longer  capable  of  abforbing  more,  or  of 
burning  longer,  being  reduced  to  the  Rate 
of  an  incombuftible  lubftance. 

Of  the  Air  of  the  Atmosphere. 

BEFORE  conlidering  the  pure  or  de- 
phlogifticated,  and  the  impure  or  phlogif- 
ticated  airs,  as  they  are  called,  it  is  necef- 
fary  to  mention  a few  things  relative  to 
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the  air  of  the  atmofphere,  which  is  the 
great  magazine  of  thefe  two  airs,  > being 
made  up  principally  of  them. 

Its  fpecific  weight  to  that  of  water  has 
been  commonly  eftimated  as  850  to  i,  but 
by  Mr.  Kiryvan’s  account  as  8 j 6 to  1.  It 
has  been  faid  by  fome  authors  to  contain 
2,  and  by  others  3 parts  of  impure  air  to  1 
of  pure:  but  by  M.  Lavoifier’s  expert 
mentsthe  proportions  are  ^ little  different  ; 
for  he  fays  that  100  cubic  inches  of  at- 
mofpheric  air  yielded  him  73  of  impure \ 
<tnd  27  of  pure  air. 

Befides  thefe  two  airs,  the  atmofphere 
contains  a vaft  variety  of  other  matters, 
and  is  the  great  magazine  of  thofe  particles 
of  bodies  which  are  daily  rendered  volatile 
by  heat,  fermentation.,  putrefaction,  and 
inany  other  operations  of  nature,  and  are 
capable  of  remaining  in  an  aerial  form  in  the 
temperature  in  w'hich  we  live  ; and  it  is 
not  impofhble  but  that  particles  of  every 
fort,  even  of  metallic  fubftances,  may  be 
found  floating  in  it : hence  we  fhould  na- 
turally be  led  to  fuppofe  that,  in  analyfing 
.the  air  of  the  atmofphere,  fuch  matters 

would 
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would  often  be  met  with  in  it.  But  in  ge- 
neral this  is  not  the  eafe  ; for  the  quantity 
of  thefe  matters  being  fmall  in  proportion 
to  the  great  body  of  the  air  of  the  atmo- 
fphere,  they  are  prefently  difperfed  through 
this  immenfe  unbounded  fpace  : part  of 
them  is  decompofed,  and  mixed  with  the 
general  mafs  ; part  of  them  falls  down, 
again  infenlibly  to  the  ground ; part  of 
them  is  attracted  by  the  water  of  the  clouds,, 
and  precipitated  with  rain  and  dew  ; part 
of  them  goes  to  form  thofe  mafies  of  in- 
flammable matter  in  the  clouds,  which 
detonates  in  the  air,  and  forms  thunder 
and  lightning,  and  fo  forth  ; fo  that,  in 
anatyfing  the  air  of  the  atmofphere,  little 
elfe  is  commonly  got  but  the  pure  and 
impure  airs,  which  we  fhall  next  confider  ; 
though  at  times,  and  in  particular  places,  it 
is  found  mixed  with  various  foreign  matter. 

III.  O/'Pure  Air— 0 xigene. 

THIS  air  is  called  by  a vaif  variety  of 
names.  It  has  been  called  pure  and  vital* 
from  its  purity  and  fitnefs  for  refpiration  ; 
depkhgijlicated from  its  being  fuppoied  to 
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be  freed  of  phlogifton  ; and  lately  it  has 
been  called  by  the  French  oxigcne,  from 
its  being  believed  to  be  proved  to  be  the 
true  acidifying  principle,  which,  with  dif- 
ferent bafes,  forms  the  different  forts  of 
acids ; the  word  oxigene  being  a com- 
pound of  the  two  Greek  words,  acid, 
and  to  engender. 

This  air  is  got  pure,  or  disjoined  from 
all  other  matters,  in  feveral  ways ; but 
principally  by  feparating  it  from  other 
bodies  to  which  it  has  been  combined  by 
art.  Dr.  Prieftley,  who  firif  took  particu- 
lar notice  of  it,  obtained  it  by  diftilling  nitre 
in  an  earthen  retort  glazed  both  within 
and  without ; for,  when  the  retort  was 
made  red  hot,  the  nitre  was  decom- 
pofed,  and  the  pure  air  was  fet  at  liberty, 
and  came  over  into  the  receiver  : and  it 
may  be  procured  by  throwing  the  focus  of 
a burning  glafs  upon  calcined  metallic  fub- 
ftances,  fuch  as  calcined  mercury,  minium, 
calcined  manganefe,  &c.  placed  under 
glafs  receivers  of  an  air  pump,  which  dif- 
engages  the  pure  air  from  thefe  calces. 
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The  general  properties  of  this  fort  of  air 
are  as  follow  : 

I.  By  Mr.  Kirwan’s  account,  ioo  cu- 
bic inches  of  pure  air  weigh  34  grains  ; 
but,  by  Monfieur  Lavoifier’s  calculation, 
100  cubic  inches  in  the  flate  of  gas,  with 
Fahrenheit’s  thermometer  at  54.1,  and  the 
barometer  at  28,  weigh  50  grains. 

II.  It  is  the  only  air  that  is  fit  for  refpi- 
ration,  and  for  the  fupport  of  animal  life  ; 
and  it  corrects  the  bad  qualities  of  the  im- 
pure air  with  which  it  is  combined,  in 
forming  the  atmofphere  in  which  we  live, 

III.  It  favours  combuftion,  and  no  fub- 
ftance  will  burn  without  being  in  contad: 
with  it ; and  if  combuflible  matters  are  fet 
on  fire  in  a confined  vefTel  or  chamber, 
which  contains  atmofpheric  air,  the  fire 
will  {to  out  or  be  extinguifhed  fo  foon 
as  all  the  pure  air  is  abforbed  or  confumed  ; 
and  the  brifknefs  with  which  the  fire  burns 
will  always  be  in  proportion  to  the  quan- 
tity of  pure  air  which  comes  in  contad; 
with  the  combuflible  fubflances,  and  the 
velocity  with  which  it  moves. 
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IV.  It  forms  different  forts  of  acids  by 
being  combined  with  different  fubifances, 
to  which  the  French  have  given  the  name 
of  acidifiable  bafes. 

i.  With  fulphur  it  forms  the  fulphu- 
reous  or  vitriolic  acid.  It  takes  about  143 
parts  of  pure  air  to  faturate  100  of  ful- 
phur ; the  exadt  quantity  not  fully  afcer- 
tained. 

M.  Bertholet  made  two  experiments  to 
afcertain  the  proportion  of  pure  air  to  ful- 
phur in  the  vitriolic  acid. — By  the  firff, 
69  parts  of  burning  fulphur  attracted  31 
parts  of  pure  air,  and  afforded  100  parts  of 
fulphureous  acid.  By  the  fecond,  72  parts 
of  fulphur  only  attracted  28  of  pure  air. 

2.  With  impure  air,  called  by  the 
French  azote , it  forms  the  nitrous  acid.  It 
takes  1 part  of  the  impure  to  3 of  the  pure 
air.  Dr.  Prieftley  fays  that  he  obtained 
this  acid  by  decompofing  pure  and  inflam- 
mable air  with  the  electric  fpark. 

3..  With  an  unknown  balls,  it  is  fup- 
pofed  to  form  the  muriatic  acid ; though 
hitherto  chymifts  have  not  been  able  to 
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prove  its  exigence  in  this  acid,  nor  to  af- 
certain  the  nature  of  the  bafis  with  which 
it  is  connected  ; it  is  only  from  analogy 
that  it  is  conjectured  that  this  acid  is 
thus  formed. 

4.  With  charcoal  it  forms  aerial  acid. 
It  takes,  by  M.  Lavoifier’s  account,  28 
parts  of  charcoal  to  72  of  pure  air.  Dr. 
Prieftley,  in  Phil.  Tranf.  vol.  lxxix.  al- 
leges that  he  got  this  acid  by  decomnof- 
ing  pure  and  inflammable  airs  by  means 
of  the  eleCtric  fpark. 

5.  With  pholphorus  it  forms  phofphoric 
acid.  It  takes  1 54  parts  of  pure  air  to  100 
of  phofphorus. 

6.  With  a bafis,  the  nature  of  which 
is  not  hitherto  afcertained,  it  forms  ho- 
racic  acid , commonly  called  fedative  fait. 

7.  With  a bafis,  the  nature  of  which 
has  not  as  yet  been  afcertained,  it  forms 
acid  of  amber}  commonly  called  fait  of 
amber. 

8.  With  a bafis,  the  nature  of  which 
has  not  been  afcertained,  it  forms  a kind 
of  acid,  called  fluoric , or  ft  at  hie  acid. 

H 9.  With 
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9.  With  a bafis,  compounded  of  ■/«- 
flammable  air  and  charcoal , and  fometimes 

with  the  addition  ofphofphorus,  it  forms  the 
diferent  vegetable  acids ; and  the  difference 
of  the  proportion  of  thefe  component 
materials,  and  of  the  pure  air,  conifitutes 
the  difference  between  the  acids  them- 
felves. 

10.  With  a bafis,  compounded  of  four 
fimple  fubftances,  viz,  inflammable  air , char- 
coal, phofphorus , and  impure  air , it  forms 
the  different  acids  of  the  animal  king- 
dom. 

11.  With  the  three  following  metallic 
fubftances,  viz,  arfenic , molybdene , and  tung- 
jlene , it  forms  three  particular  forts  of 

acids  ; acid  of  arfenic , acid  of  molybdene , 
and  acid  of  tungfene. 

12.  With  iron,  by  a particular  enchei- 
refis,  it  forms  a blue  matter,  which  by 
fome  people  has  been  called  Pruflian  acid ; 
though  many  have  doubted  whether  it 
ought  to  be  accounted  an  acid. 

V.  By  uniting  with  certain  vegetable, 
mineral,  and  other  fubftances,  a quantity 
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of  pure  air,  not  enough  to  convert  them 
into  acids,  but  fufficient  to  make  them  ap- 
proach to  their  nature,  we  form  thofe  fub- 
flances which  the  French  academicians 
now  call  oxides , and  which  in  Englifh  we 
have,  as  yet,  no  proper  name  for  : the  ve- 
getable kingdom  furnifhes  fome  native 
1 abidances  of  this  kind,  fuch  as  fugar , gum , 
and  fome  other  vegetable  juices  ; thofe  of 
the  mineral  kingdom,  to  which  the  aca- 
demicians  have  given  that  name,  are 
moflly  formed  by  the  force  of  fire  : for 
when  certain  metallic  fubflances  or  earths 
are  calcined  in  the  open  air,  or  in  cham- 
bers containing  this  air,  a quantity  of  it  is 
abforbed,  and  the  metals  or  earths  are  re- 
duced to  the  hate  of  calces,  or  what  the 
academicians  now  term  oxides. 

VI.  By  adding  a quantity  of  this  air  to 
^certain  fubflances,  reduced  to  the  Hate  of 
oxides,  they  are  converted  into  acids  : 
thus  the  addition  of  pure  air  to  wine  con- 
verts it  into  vinegar. 

VII.  By  uniting  this  with  inflammable 
air  in  the  proportion  of  85  parts  ot  this, 
to  15  of  the  inflammable  air,  it  forms 

H 2 water ; 
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water  ; though  Dr.  Prieftley  of  late  doubts 
of  tills  fact. 

IV.  Of  Impure  Air,  called  by  the  French 
Azote. 

THIS  air  has  been  called  by  a variety 
of  names,  fuch  as  impure,  mephitic , phlo- 
gijiicated , &c.  and  the  French  academi- 
cians have  of  late  given  it  the  name  of 
azote,  from  the  two  Greek,  words  a wi  th- 
out,  and  life ; becaufe  it  is  not  fit  for 
refpiration,  but  fuffocates  animals  who 
breathe  in  it. 

By  the  accounts  of  fome  authors,  the 
air  of  the  atmofphere  contains  two  parts 
of  this  and  one  of  pure  air  ; but  by  M. 
Lavoifer’s  experiments,  ioo  ounces  of 
atmofpheric  air  contains  73  of  this,  and 
27  of  pure  air.  The  different  qualities  of 
the  air  of  the  atmofphere,  in  the  places 
where  the  obfervations  were  made,  may 
perhaps  have  occafioned  this  difference  in 
the  proportional  quantities  of  thofe  two 
airs  which  conftituted  its  component  parts. 

This  air  may  be  obtained  feparate,  by 

placing 
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placing  veffels  containing  hepar  fblphuris 
and  lime-water  under  an  exhaufted  re- 
ceiver of  an  air  pump,,  and  then  filling  the 
receiver  with  atmofpheric  air,  and  letting 
it  ftand  for  a fortnight,  in  which  time  the 
hepar  fulphuris,  or  lime-water,  will  abforb 
all  thep^r<?  from  the  atmofpheric  air  ; and 
the  impure  air  may  be  drawn  off  into  vef- 
fels proper  for  receiving  it.  Or  it  may  be 
got  by  diffolving  animal  fubflances  in  weak 
nitrous  acid,  almoft  cold,  in  an  exhauffed 
receiver,  which  will  let  the  impure  air  free, 
fo  that  it  may  be  extracted  from  thence 
by  means  of  a pneumatic  apparatus. 

The  principal  properties  of  this  fort  of 
air  are  thefe  : 

1.  A cubic  inch  of  it  does  not  weigh 
quite  half  a grain  : M.  Lavoifier  fays  that 
it  weighs  4444  of  a grain  ; M.  Kir  wan, 
that  100  cubic  inches  weigh  30  gr.  -V4V 

2.  It  is  one  of  the  effential  principles 
which  conftitutes  animal  matter. 

3.  United  to  the  matter  of  heat  of  our 
atmofphere,  it  remains  in  a hate  of  gas. 

4.  It  is  the  balls  of  the  acid  of  nitre  ; 
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for  i part  of  it  united  to  3 of pure  air,  forms 
the  nitrous  acid 

5.  It  promotes  wonderfully  the  procefs 
of  putrefaction. 

6.  By  being  joined  to  inflammable  air, 
it  forms  the  volatile  alkali,  of  which  it  is 
a conflituent  part ; tor  no  fubftances  which 

* From  experiments  made  by  the  Hon.  H.  Ca- 
vendifh,  an  account  of  which  is  given  in  vols.  Ixxv. 
and  Ixxviii.  of  the  Philofophicai  Tranfadtions,  it  ap- 
pear? that  what  was  called  the  nitrous  air  is  the  fame 
as  this.  Dr,  Prieftley,  in  vol.  lxii.  of  Philofophicai 
Tranfadtions  for  the  year  1772,  fays,  that  one  of  the 
moft  confpicuous  properties  of  the  nitrous  air  is,  the 
great  diminution  of  any  quantity  of  common  air  with 
which  it  is  mixed,  attended  with  a turbid  red  and  deep 
orange  colour,  and  a confiderable  heat : but  it  is  ama- 
zing that  a quantity  of  this  kind  of  air  fhould,  as  it 
were,  devour  a quantity  of  another  kind  of  air  half  as 
large  as  itfelf,  and  yet  be  fo  lar  from  gaining  any  ad- 
dition to  its  bulk,  that  it  is  diminifhed  by  it.  It  does  not 
eft’ervefee  with,  or  diminifh  the  bulk  of fixed  or  of  in- 
flammable, or  of  any  other  fort  of  air,  except  common  air, 
or  air  fit  for  refpiration:  and  the  Dr.  tells  us,  that,  fo 
far  as  he  can  judge,  the  diminution  of  bulk  is  in  pro- 
portion to  its  fitnefs  for  refpiration  ; hence  he  has  efta- 
blifhed  this  diminution  of  bulk  as  a tell  for  diflin- 
guifhing  wholefome  air  from  that  which  is  not  fo,  and 
for  knowing  the  degree  of  its  purity. 
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do  not  contain  impure  air,  will  yield  vo- 
latile alkali  ; and  the  product  of  the  vo- 
latile alkali  is,  always,  in  proportion  to  the 
quantity  which  the  bodies  employed  for 
its  production  contain  of  this  air. 

By  Monfieur  Bertholet’s  experiments, 
the  volatile  alkali  is  formed  of  807  parts  of 
azote  (or  impure  air),  and  193  of  inflam- 
mable air. 

7.  Mixed  in  the  proportion  of  73  parts 
to  27  of  pure  air,  it  forms  atmofpheric  air  ; 
or,  according  to  others,  in  the  proportion 
of  3 to  1. 

8.  It  enters  into  the  compofition  of 
Pruffian  blue. 

N.  B.  Notwithflanding  the  French  aca- 
demicians have  ranked  this  air  among  the 
Ample  fubftances,  M.  Metheric  alleges 
that  it  is  a compound  body,  formed  by  the 
union  of  pure  and  inflammable  airs  ; and 
Mr.  Cavendilh,  in  vol.  lxxv.  of  Philo- 
fophical  Tranfactions  affirm  that  it  is 
moftly  formed  of  pure  air  and  phlogifton. 
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V.  O/Tnflammable  Air — called  by  the 
French  Hydrogene. 

INFLAMMABLE  air,  or  gas,  is  an 
aeriform  fluid  which  has  the  appearance 
of  air,  but  is  io  or  1 2 times  lighter  than  it. 
The  French  have  called  it  hydrogene, 
from  believing  it  to  be  one  of  the  compo- 
nent principles  of  water  ; this  name  being 
derived  from  the  Greek  words  water, 
ysivQ[Lai  to  engender. 

This  aerial  fluid  has  long  been  known, 
for  it  often  collects  in  quantity  in  mines, 
and  proves  deftrudlive  to  miners,  by  its 
catching  fire,  and  exploding  when  a 
lighted  candle  is  unwarily  brought  into 
the  chambers  in  which  it  is  lodged  ; and 
it  rifes  through  the  water  of  fome  wells 
in  form  of  a vapour,  which  catches  flame 
on  the  approach  of  a lighted  torch. 

Its  general  properties  are  thefe  : 

1.  It  is  much  lighter  than  the  air  of  the 
atmofphere,and  readily  unites  with  the  mat- 
ter of  heat.  M.  Kirwan  fays  that  100  cubic 
inches  of  this  air  weigh  2 gr.  To3  <3  , and  that 
its  weight  is  to  that  of  common  or  at- 
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rnofpheric  air,  as  84  -V  to  1000;  and  M. 
Lavoifier  afferts,  that  in  the  ftate  of  gas 
it  is  13  times  lighter  than  atmofpheric  air. 
Dr.  Metheric  tells  us  that  this  air,  as  it  is 
firft  got,  is  feldom  pure,  for  it  generally 
carries  with  it  a portion  of  the  fubflances 
from  which  it  is  obtained ; and  hence 
different  parcels  of  it  commonly  differ  in 
their  fmell,  weight,  and  other  properties  : 
that  feparated  from  corrupted  animal  and 
vegetable  fubflances,  it  is  commonly  the 
heaviefl,  and  only  4 or  5 times  lighter  than 
common  air  ; that  got  from  iron,  by  means 
of  the  vitriolic  acid,  from  8 to  9 times ; 
that  from  zinc  is  flill  lighter;  and  that 
from  a red  hot  iron  by  means  of  water, 
the  lighteff  of  all.  Hence  chymilfs  for 
fome  time  were  in  doubt  whether  there  was 
only  one,  or  many  forts  of  inflammable 
air;  but  M.  Fourcroy  and  other  chy- 
miffs  affure  us,  that  the  inflammable  air 
got  from  different  fubflances,  iron,  zinc, 
water,  the  marfhes,  putrid  vegetable  and 
animal  fubflances,  is  all  of  the  fame  kind, 
when  freed  entirely  of  foreign  matter. 

2.  It  is  noxious  to  animals,  who  draw 
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it  up  into  their  lungs,  and  immediately 
fuffocates  them  ; but  it  enters  into  the 
compofitioil  of  both  vegetable  and  animal 
fubftances. 

3.  Iron  and  zinc  both  contain  a large 
quantity  of  this  air,  which  may  be  fepa- 
rated  from  them  by  difl’olving  them  in  the 
vitriolic  acid,  diluted  with  water,  under  a 
large  glafs  bell,  fitted  with  a pneumatic 
apparatus  ; for  this  air  or  gas  is  let  loofe 
as  the  metals  diffolve,  and  floats  in  the  ca- 
vity of  the  bell,  from  which  it  may  be  ex- 
tracted by  means  of  an  air  pump.  Or  it  may 
be  obtained  by  putting  one  of  thefe  metals 
into  a tubulated  retort  placed  on  a fand  heat, 
and  fitted  with  a tubulated  receiver  and 
proper  apparatus  j then  poun  g the  diluted 
vitriolic  acid  upon  the  metal,  and  diftilling 
with  a very  gentle  heat,  not  exceeding  that 
which  will  raife  the  quickfilver  in  Fahren- 
heit’s thermometer  to  120  degrees. 

The  Honourable  H.  Cavendifh,  in  vol. 
Ivi.  of  Philofophical  TranfaClions,  tells  us 
that  zinc  difl'olves  with  great  rapidity; 
and,  unlefs  the  acid  be  very  much  diluted, 
it  generates  a conflderable  heat ; that  an 


ounce 


and  of  the  New  Theory  of  Chymiftry.  1 1 3 

ounce  of  zinc  produced  356  meafures  of 
inflammable  air,  and  an  ounce  of  iron 
wire  412.  He  fays  that  tin  likewife  pro- 
duces  this  air  ; but  an  ounce  of  tin  foil 
only  yielded  202  ounce  meafures. 

4.  United  to  pure  air,  in  the  proportion 
of  15  parts  to  85  of  the  pure  air,  it  forms, 
oris  fuppofedto  form,  water ; and  may  be 
feparated  again  from  it,  by  adding  fome 
fubftance  which  has  a greater  affinity  with 
the  pure  air  than  with  it.  Iron  made  red 
hot,  and  put  into  water  under  the  receiver 
of  an  air  pump,  attradls  the  pure  air,  and  is 
converted  into  a calx  or  oxide,  whiift  the 
inflammable  air,  being  let  loofe,  unites 
with  the  matter  of  heat,  forms  itfelf  into 
a gas,  and  floats  in  the  receiver  above  the 
water,  from  whence  it  may  be  extracted  by 
means  of  an  air  pump.  Dr.  Prieftley,  who 
now  denies  that  water  can  be  decompofed, 
thinks  that  the  inflammable  air,  thus  pro- 
cured, comes  from  the  iron,  and  not  from 
decompofed  water. 

5.  United  with  charcoal,  but  without 
being  in  the  date  of  gas,  it  forms,  or  is 
fuppofed  to  form,  oil ; which  is  always 


more 
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more  or  lefs  fixed  or  volatile,  according  to 
the  proportion  of  inflammable  air  or  char- 
coal it  contains.  The  fixed  oils  exprefled 
from  vegetables  contain  ail  excefs  of  char- 
coal, which  feparates  when  they  are  heated 
to  above  the  heat  of  boiling  water.  The 
volatile  or  effential  oils  are  formed  of  a 
more  juft  proportion  of  charcoal  and  in- 
flammable air,  and  are  not  decompofed  at 
the  degree  of  heat  immediately  above  that 
of  boiling  water ; but  they,  in  their  uni- 
ted form,  combine  with  the  matter  of  heat, 
form  a gas,  and  in  that  ftate  come  over 
when  diftilled. 

6.  In  the  form  of  gas  it  diffolves  char- 
coal, phofphorus,  fulphur,  and  feverai 
metals  ; and,  united  to  fulphur,  it  forms 
hepatic  air,  which  is  the  impregnating 
matter  of  moft  of  thofe  waters  called  ful- 
phureous. 

7.  It  is  one  of  the  moft  combuftible 
fubftances  in  nature  ; it  obferves  the  fame 
Jaws  during  the  time  of  its  burning,  as 
other  combuftible  matters  do,  and  will  not 
burn  without  the  contadt  of  pure  air.  By 
itfelfit  burns  (lowly,  but  if  united  with 


common 
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common  air,  the  burning  is  brifk  : if 
mixed  with  double  its  own  quantity  of 
atmofpheric  air,  it  bums  inftantly  with, 
an  explofion  ; but  if  it  be  mixed  with 
double  its  own  weight  of  pure  air,  the  ex- 
plofion is  much  greater.  When  the  in- 
flammable air  is  perfectly  pure,  it  burns 
with  a flame  more  or  lefs  red  ; but  when 
It  is  mixed  with  foreign  matter,  it  is  fome- 
times  blue  or  yellow. 

Such  are  the  five  fubftances  which  the 
fupporters  of  the  new  chymical  theory 
call  active  elementary  principles,  from 
whofe  various  combinations  with  one  ano- 
ther, and  with  the  other  fubftances,  which 
they  likewife  at  prefent  reckon  to  be 
Ample,  they  fuppofe  all  compound  bodies 
to  be  formed. 

Having  taken  notice  of  thefe  three  airs, 
the  pure,  the  impure,  and  inflammable , which 
the  academicians  reckon  to  be  Ample  or 
primitive  bodies,  I lhall,  before  leaving 
this  fubjeft  of  airs,  juft  name  the  prin- 
cipal of  thofe  which  have  engaged  the 
attention  of  modem  chvmifts. 

At  prefent  chymifts  call  all  fubftances 

reduced 
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reduced  to  the  ftate  of  permanent  aeri- 
form fluids  or  vapour  by  the  name  of 
airs  ; and  it  is  fufpedled  that  there  is  no 
body  whatever  that  may  not  be  reduced 
to  this  ftate  by  means  of  heat ; though  the 
means  of  effecting  this  change  with  fome 
has  not  as  yet  been  difcovered.  The  dia- 
mond, which  was  long  reckoned  to  be  the 
hardeft  and  moft  compact  body  known, 
on  which  heat  was  fuppofed  to  make  no 
impreflion,  has  at  laft,  by  the  application 
of  the  focus  of  the  burning  glafs,  been  found 
to  be  one  of  the  moft  volatile,  fubtile  fub- 
ftances  in  nature,  capable  of  being  re- 
iolved  into  an  invilible  vapour,  which  pe- 
netrates through  glafs  and  porcelain,  and 
leaves  not  a remnant  behind. 

The  French  at  prefent  generally  con- 
fine the  name  of  air,  either  to  that  of  the 
atmofphere,  or  to  the  pure  and  impure  airs , 
of  which  it  is  formed,  and  call  by  the 
name  of  gafcs  all  other  aerial  fluids.  The 
Englilh  often  call  by  the  name  of  air  every 
aerial'  fluid  or  vapour. 

Many  believe,  and  I think  not  without 
reafon,  that  there  is  but  one  primitive  air, 

which 
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which  is  that  commonly  called  pure  or 
dephlogifticated ; and  that  all  the  other 
aeriform  fluids  are  this  air  combined  with 
foreign  matter:  but  this  is  only  mere 
conjecture  unfupported  by  experiment. 

The  following  are  the  airs  principally 
taken  notice  of,  which  are  alleged  to  be 
compounded  as  here  mentioned  : 

1.  Atmofpheric  air , compounded  of  pure 
and  impure  airs. 

2.  Pure  air , called  like  wife  vital  and 
dephlogifiicated ; and  by  the  French,  ox- 
igene . 

3.  Impure  air , called  likewife  phlogif- 

ticated  and  mephitic  ; and  by  the  French, 
azote. 

4.  Inflammable  air , called  by  the  French 
hydrogene . 

5.  Aerial  acid,  called  likewife  fixed  air 
and  acid„air,  formed  of  charcoal  and  pure 
air. 

6.  Hepatic  air , a folution  of  fulphur  in 
inflammable  air,  in  the  ftate  of  gas. 

7.  Acid  vitriolic  air,  commonly  called 
volatile  vitriolic  acid,  which  by  Monfieur 
Lavoiiier’s  account  is  fulphur,  with  too 

4 fmali 
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fmall  a proportion  of  pure  air,  to  form  it 
into  vitriolic  or  fulphureous  acid. 

8.  Nitrous  air , which  forms  the  bafis 
of  the  nitrous  acid,  nearly,  if  not  entirely, 
the  fame  as  impure  air. 

9.  Acid  nitrous  air , which  is  the  nitrous 
acid  in  form  of  a gas  or  vapour. 

10.  Acid  marine  air , which  is  the  ma- 
rine acid  in  a hate  of  vapour  or  gas. 

1 1 . Acid  marine  air , with  an  excefs  of 
pure  air , which  is  the  marine  acid  in  a 
Hate  of  vapour  furcharged  with  pure  air, 
by  being  diftilled  along  with  manganefe, 
or  other  fubftances  abounding  with  pure 
air. 

12.  Acid  vegetable  air , the  vegetable 
raifed  into  the  hate  of  vapour  by  heat. 

13.  Acid  animal  air , animal  acid  in  a 
hate  of  vapour. 

14.  Phofphoric  air , phofphorus  diffolved 
in  inflammable  gas. 

15.  Volatile  alkaline  air , the  volatile  al- 
kali in  an  aeriform  hate. 

Befides  thefe,  a vaft  variety  of  other 
bodies  reduced  to  the  hate  of  vapour,  have 
been  called  by  the  name  of  airs. 


Mr. 
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Mr.  Kirwan  has  given  the  following 
table  of  the  fpecific  gravities  of  a number 
of  thefe  airs.  He  fays  that  the  fpecific 
gravity  of  the  air  of  the  atmofphere  to 
water,  which  has  commonly  been  reckoned 
as  i to  850,  is  as  1 to  816. 

And  that  100  cubic  inches  of  each 
weighs  as  follows  : 


100  cub.  inches 

Grains, 

Propor.  to 
com.  air. 

Of  common  air' 

00 

1 

1 

- IOOO 

Of  pure  air 

34  - 

- - 3 I 03 

Of  impure  air 

3 °-535 

98  5 

Of  nitrous  air 

37  - ‘ - 

1197 

Of  vitriolic 

> weighs  < 

70.215 

2265 

Of  fixed 

46.5  - 

3500 

Of  hepatic 

34.286  - 

3106 

Of  alkaline 

18.16 

600 

Of  inflammable^ 

L 2.613 

84.3 

c 

L A 

s.  s 

II. 

THE  next  clafs  of  fubftances,  which 
the  French  academicians  confider  in  their 
new  Nomenclature,  are  what  they  call  the 
acidifable  bafes , and  alfo  radicals , or  radical 
principles  of  acids  : under  it  they  com- 
prehend all  fuch  bodies  as,  when  joined 

I with 
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with  pure  air  (the  true  acidifying  prin- 
ciple), form  an  acid. 

Thefe  are  many  in  number,  fome  of 
which  are  known,  others  hitherto  un- 
known. 

M.  Lavoifier,  in  his  table  of  fi  mple  or 
elementary  bodies,  fets  down  6 of  them,  3 
of  which  are  known,  3 unknown,  under 
the  defcription  of  bodies  which  are  not 
metallic  oxidables  and  acidifiable.  Thefe 
are, 


Three  known . 
I.  Charcoal. 

1.  Sulphur. 

3.  Phofphorus. 


Three  unknown. 

1.  Safe  of  muriatic  acid, 

2.  of  fluor. 

3.  of  borax. 


Besides  thefe,  there  are  probably  in  nature 
a great  many  limple  acidifiable  bafes,  of 
which  hitherto  we  have  no  knowledge. 

To  thefe  perhaps  might  be  added  all  me- 
tallic fubftances  which  can  be  reduced  to 
the  ftate  of  calces  or  oxides  ; but  chymifts 
as  yet  have  only  been  able  to  bring  three 
of  them  to  the  date  of  acids,  viz.  arfenicy 
molybdene , and  iungfene ; therefore  they 
have  put  the  metallic  fubftances  into  a 
clafs  by  themfclves. 


The 
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The  acidifiable  bafes  of  the  vegetable 
and  animal  kingdoms  are  all  compounds, 
and  therefore  are  omitted  here,  but  (hall 
be  confidered  in  their  proper  place. 

The  authors  of  the  new  Nomenclature 
obferve,  that  thefe  radicals,  or  acidifiable 
bafes,  as  they  call  them,  when  managed 
differently,  take  up  different  quantities  of 
the  oxigene  or  pure  air,  by  which  means 
the  acid  produced  has  different  qualities ; 
and  the  neutral  falts,  formed  with  them 
and  other  fubftances,  differ  from  each 
other  likewife  : thus  they  tell  us  that 
the  acid  produced  from  fulphur,  when 
fully  faturated  with  pure  air,  is  the  com- 
mon acid  of  fulphur , called  oil  of  vitriol, 
and  vitriolic  acid. 

That  the  acid  produced  when  the  ful- 
phur is  not  fully  faturated,  is  what  is 
commonly  called  the  volatile  vitriolic  acid . 

That  the  neutral  falts  produced  from 
thefe  two  acids,  differently  faturated  with 
pure  air , differ  from  each  other. 

And  that  the  fame  holds  good  with  re- 
fpedl  to  the  acid  of  nitre  and  feveral  other 
acids. 

I 2 
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In  order  to  diftinguifh  thefe  acids  from 
each  other  in  different  ffates  ofoxigenation, 
and  the  falts  produced  from  each  of  them, 
the  academicians  propofe,  for  the  fake  of 
regularity  and  brevity,  to  add  a different 
termination  to  the  names  which  they  have 
given  to  thefe  acids  and  falts. 

Thus  they  propofe  naming  the  acid 
which  now  goes  by  the  name  of  vitriolic 
or  fulphureous  acid,  acide  fulfurique , or 
fulphuric  acid. 

And  the  volatile  vitriolic  acid,  or  acid 
not  completely  faturated  with  pure  air, 
a tide  fulfureux,  or  fulphureous  acid. 

&nd  that  every  neutral  fait  made  with 
the  acide  fulfurique , fhould  be  called  a 
fulfate. 

And  every  one  made  with  the  acide  ful- 
fureux, a fulfite. 

And  every  other  combination  of  ful- 
phur  with  other  bodies,  and  not  carried  to 
theffate  of  an  acid,  fhould  go  by  the  name 
of  a fulfure , or  a fulphur. 

Thus  the  table  of  fulphur  and  its  pre- 
parations may  run  thus  : 


4 


SUL- 
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SULPHUR, 

Completely  oxigenated,  or  faturated 
with  pure  air — acide  fdfurique , fulphuric 
acid. 


Salts  prepared  with  this  acid,  called  fid - 
fates. 

Sulfate  or  fulpbate  of  vegetable  alkali  — Tartarus  vitriolatus. 

■ ■ — -of  foflil  alkali  — Glauber  fait. 

- — of  volatile  alkali  — Vitriolic  ammoniac. 

Salts  with  the  acide  fulfureux,  or  fulphu- 

reous  acid,  called  fulfites. 


Sulfite  or  fulphite  of  vegetable  alkali  - 

— of  foflil  alkali 

* of  volatile  alkali 


known  by  no  diiiinct 
names. 


The  combinations  of  fulphur  with  other 
fubftances,  they  exprefs  thus  : 

Sulphur  of  antimony — to  exprefs  antimony 
combined  with  fulphur  or  common  anti- 
mony. 

Alkaline  fulphur— liver  of  fulphur,  com- 
monly called  hepar  fulphuris. 

Ammomacal  fulphur — liver  of  fulphur 
prepared  with  volatile  alkali. 

Sulphur  of  copper — to  exprefs  pyrites  of 
^copper 

Sulphur  of  iron — pyrites  of  iron,  &c.  &c. 

1 3 Ira 
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In  this  manner  they  have  laid  down 
tables  of  the  different  acidiffable  bafes  or 
radicals  ; of  the  different  degrees  of  their 
faturation  with  pure  air ; and  of  their  com- 
binations with  other  bodies,  in  their  Dic- 
tionary for  the  new  Nomenclature,  in- 
ferred in  their  Methode  de  Nomencla- 
ture Chimique  ; and  in  the  tables  added 
to  M.  Fourcroy’s  third  edition  of  his  Le<- 
cons  Chimiques. 

CLASS  III. 

THE  authors  of  the  new  Nomencla- 
ture make  this  clafs  to  contain  all  me- 
tallic fubftances.  We  know  but  little  of 
their  analyfis  or  Component  parts;  and 
therefore  M.  Lavoifier,  and  the  other  aca- 
demicians, rank  them  amonglf;  the  fimple 
bodies  ; excepting  gold,  and  fometimes 
filver,  they  are  feldom  found  in  a metal- 
lic Hate  in  the  bowrels  of  the  earth,  but 
commonly  more  or  lefs  faturated  with 
pure  air,  or  combined  with  fulphur,  arfe- 
nic,  or  fome  acid,  from  which  they  are 
feparated  by  art. 


The 
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The  number  of  metallic  fubftances 
known  amounts  to  feventeen  ; though  it  is 
not  at  all  improbable  but  that  many  more 
exift  in  nature,  which  hereafter  may  be 
difcovered. 

The  metallic  fubftances  known  are, 


1.  Gold. 

7.  Iron. 

13.  Molybdene. 

2.  Platina. 

8.  Antimony. 

14.  Nickel. 

3.  Silver. 

9.  Arfenic. 

15.  Quickfilver. 

4.  Copper. 

10.  Bifmuth. 

16.  Tungftene. 

5.  Lead. 

11.  Cobalt. 

17.  Zinc. 

6.  Tin. 

12.  Manganefe. 

All  thefe  metallic  fubftances  may  be 
made  to  unite  with  pure  air,  but  they  do 
not  all  produce  acids.  Three  only  can  be 
reduced  to  this  ftate,  viz.  1.  Arfenic,  2. 
Molybdene,  3.  And  Tungftene  : all  the  reft 
only  abforb  a certain  quantity  of  pure  air 
(oroxigene),  which  deprives  them  of  their 
metallic  properties,  and  reduces  them  to 
the  ftate  of  calces,  or  of  oxides , as  the 
French  academicians  now  call  them  ; by 
which  they  mean  to  fignify  a body  em- 
pregnated  with  a certain  quantity  of  the 
oxigene,  but  not  fufticient  to  bring  it  to 
the  ftate  of  acid. 

14 
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M.  Lavoifier  lays  it  down  as  a rule, 
that  no  metallic  fubftance  can  be  dif- 
folved  in  an  acid,  till  it  be  brought  to  the 
ftate  of  an  oxide,  by  being  united  fome 
how  or  other  with  pure  air  (the  oxigene), 
whether  that  come  from  the  decompofi- 
tion  of  the  acid,  or  of  the  water  employed. 

That  all  foiutions  of  pure  metals  are  ac- 
companied with  an  effervefcence,  which  is 
occafioned  by  a feparation  of  gas,  either 
from  the  decompofition  of  water,  or  of  an 
acid.  When  the  folution  is  brought  about 
by  the  nitric  acid , the  gas  is  of  the  ni- 
trous kind  ; when  by  the  fulphuric  acid, 
the  gas  is  either  volatile  fulphureous  acid 
(fulphureous  acid),  or  inflammable  gas, 
according  as  it  may  be  feparated  from  the 
acid  or  the  water. 

That  if  a metallic  fubftance,  which  is 
intended  to  be  diffolved,  has  been  previ- 
oufly  reduced  to  the  ftate  of  an  oxide,  by 
having  been  calcined,  or  precipitated  from 
a metallic  folution,  it  diflolves  without  oc- 
caftoning  any  effervefcence. 

That  all  metallic  fubftances,  foluble  in 
oxigenated  muriatic  acid,  dilfolve  in  it 

without 
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without  effervefcence  ; the  metal  in  that 
cafe  taking  up  the  fuperfluous  pure  air, 
by  which  means  a metallic  oxide  and  a 
common  muriatic  acid  are  formed  at  the 
fame  time  ; and  the  gas,  which  would 
have  been  feparated  from  the  oxigenated 
muriatic  acid,  finds  more  water  than  is 
neceffary  to  keep  it  in  a liquid  form,  and 
to  prevent  its  appearing  in  th  form  of 
gas. 

That  metals  which  have  little  affinity 
with  pure  air , and  do  not  aft  with  fuffi- 
cient  force  to  decompofe  either  the  acid  or 
the  water,  are  abfolutely  infoluble  in  that 
ftate  ; and  it  is  for  this  reafon  that  fiver 9 
quickjilver,  and  lead  are  not  foluble  in  the 
muriatic  acid,  in  their  metallic  form  ; but 
if  they  be  previoufly  reduced  to  the  ftate 
of  an  oxide,  they  are  eafily  foluble,  and 
diffolve  without  effervefcence. 

From  thefe  circumftances  he  concludes 
that  pure  air  is  the  means  of  union  between 
metals  and  acids,  and  that  probably  all 
fubftances,  which  have  a great  affinity 
with  acids,  contain  pure  air. 


CLASS 
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CLASS  IV. 

THIS  clafs  comprehends  the  different 
forts  of  earth,  which  are  reckoned  to  be 
five  in  number: 

r.  The  vitrefcible,  fuch  as  flint,  &c. 

2.  Earth  of  alum. 

3.  Heavy  earth  or  bafe  of  ponderous 
fpath. 

4.  Calcareous  earth  in  a flate  of  lime. 

3.  Magnefia. 

None  of  thofe  have  hitherto  been  de- 
compofed,  and  therefore  they  have  been 
ranked  amongft  the  Ample  bodies.  Four 
of  them,  viz.  aluminous  earth , heavy  earth , 
chalk , and  magnefia , are  foluble  in  acids, 
and  therefore  are  adopted  into  the  clafs  of 
acidifiable  bafes.  The  vitrefcible  earths 
are  ufed  for  making  glafs,  and  in  other 
manufadf  ures,  but  not  as  medicines. 

CLASS  V. 

THE  authors  of  the  new  Nomenclature 
have  made  a feparate  clafs  of  the  three 
alkalies;  though  M.  Lavoifier,  from  know- 
ing 
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ing  that  the  volatile  alkali  had  already 
been  compofed  and  decompofed,  and  from 
fufpe&ing  that  the  two  fird  alkalies  were 
likewife  compounds,  has  omitted  them  in 
the  lid:  of  bodies  which  he  calls  fimple. 

The  academicians,  in  their  new  Nomen- 
clature, have,  and  I think  very  impro- 
perly, changed  the  names  of  thefe  falts  ; 
which  for  above  thefe  thirty  years  pad 
have  been  known  by  the  names 
‘ 1 . Of  vegetable  alkali . 

1 2.  — f°ffd  alkali. 

'■  3.  — volatile  alkali. 

Which,  very  clearly  pointed  out  the  nature 
of  thefe  fubdances,  and  theclaffes  to  which 
they  belonged.  The  reafon  which  they 
give  is,  that  the  names  were  too  long,  and 
that  chymids  had  dill  increafed  the  length’ 
of  the  names,  by  adding  the  wmrd  purum 
to  each  of  them,  and  the  word  fixum  to  the 
vegetable  and  the  foffil : but  thefe  epithets 
are  certainly  fuperfluous  ; for  where  the 
properties  of  any  fait  are  treated  of,  the 
fait  ufed  is  always  fuppofed  to  be  pure  ; 
and  the  term  volatile  affixed  to  the  volatile 
alkali,  makes  the  didinftion  between  it 

and 
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and  the  two  fixed  fo  clear,  that  it  was  quite 
fu  peril uous  to  add  the  word  fixum  to  the 
other  two. 

The  names  which  thev  have  chofen 

j 

have  no  reference  to  the  fubftances  them- 
felves : they  have  called  the  vegetable 
alkali,  potajjinum  ; the  foflil,  natrum  ; and 
the  volatile,  ammoniacum. 

Potajjinum  is  a barbarous  Latin  word,  in- 
vented by  themffelves,  or  rather  an  Eng- 
lifh  or  German  word,  to  which  they  have 
affixed  a Latin  termination,  and  which 
fignifies  the  afhes  of  vegetables  which 
have  been  burnt  in  an  iron  pot  : thefe 
afhes  are  commonly  fold  in  London  under 
the  name  of  pot-afhes,  and  are  often  what 
their  name  implies,  the  afhes  of  the  plants, 
and  not  the  pure  falts  feparated  from  them. 

The  fojjil  alkali  they  term  natrum , and 
at  the  fame  time  let  us  know  that  they 
mean  by  it  the  fait  got  from  the  afhes  of 
the  kali  plant,  which  grows  in  Spain  near 
to  Alicant  ( les  cryjlaux  de  foude):  but 

this  is  not  the  natrum  or  natron  of  the 
ancients ; for  that  was  the  foffil  alkali, 
found  either  on  the  furface  or  in  the  bowels 

of 
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<of  the  earth,  in  Egypt,  in  Tripoli*,  and 
other  countries  ; which  is  unmixed  with 
the  vegetable  alkali,  as  the  afhes  of  the 
kali  plant  always  are,  which  renders  them 
more  deliquefcent,  and  gives  them  other 
properties  different  from  thofe  of  the  pure 
foffil  alkali  ; chymifis  hitherto  not  having 
been  able  to  feparate  thefe  falts  from  each 
other. 

The  volatile  alkali  they  have  called  am- 
moniacum , a term  which  is  likely  to  create 

* In  vql.  lxi.  of  the  Philofophical  Tranfa&ions, 
art.  52,  page  567,  for  the  year  1771,  I have  given  a 
fhort  /ketch  of  the  hiftory  of  the  natron,  or  native  fof- 
fil  alkali,  and  defcribed  a particular  pure  cryftaliifed 
fpecies  of  it,  which  is  found  in  the  country  of  Tripoli 
in  Barhary,  and  goes  there  by  the  name  of  trona.  It 
is  the  pureft  fait  of  this  kind  which  I have  ever  feen,  and 
has  no  mixture  of  the  vegetable  alkali  in  it.  Moft  of 
the  neutral  falts  which  I made  with  it,  and  different  ve- 
getable acids,  of  which  I have  given  an  account  in  vol. 
Ivii.  of  Philofophical  Tranfadlions  for  the  year  1767, 
ftill  remain  entire,  without  running  per  deliquium, 
though  kept  in  open  cups  in  a drawer.  It  is  certainly 
the  pureft  and  belt  foffil  alkali  yet  known,  and  the 
fitted:  for  chymical  experiments,  where  a pure  fait  of 
this  kind  is  wanted. 


confufion ; 
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confufion  ; the  word  ammoniacum  having 
been  originally  applied  to  the  crude  Jal 
ammoniacum,  and  to  the  gummi  ammoniacum. 
And  after  all,  what  does  this  word  ammo- 
niacum fignify,  and  from  whence  does  it 
derive  its  origin  ? In  the  defarts  of  Lybia, 
weft  of  the  north  part  of  Egypt,  is  a db- 
ffridt,  formerly  called  Ammonia,  in  which 
flood  a temple  dedicated  to  Jupiter,  called, 
from  its  fituation,  the  Temple  of  Jupiter 
Ammon,  or  Hammon  : from  this  country 
both  the  lal  ammoniac,  and  the  gum  am- 
moniac were  brought  to  Europe  j fa  that 
ammoniacum  is  the  fait,  either  of  the 
country  of  Ammonia,  or  of  the  temple  of 
Jupiter  Ammon,  where  fome  authors  have 
alleged  it  was  prepared  by  the  priefts  : 
hence,  if  the  word  ammoniacum  was  to 
have  been  ufed  at  all,  it  ought  to  have 
been  given  to  the  crude  fal  ammoniac,  and 
not  to  the  volatile. 

After  conhdering  the  different  names 
which  modern  chy mifls,  for  the  fake  of 
novelty,  have  given  to  the  three  alkaline 
l'alts,  I cannot  help  thinking  that  none  of 

them 
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them  are  fo  proper  as  thofe  which  have 
been  lately  in  common  ufe  ; as  they  ex- 
prefs  clearly  the  nature  of  each  of  thefe 
falts,  and  diftinguilh  them  more  fcienti- 
hcally  from  each  other,  than  any  other 
names  which  have  hitherto  been  adopt- 


*  If  it  be  abfolutely  neceflary,  as  the  academicians 
have  hinted,  to  defign  each  of  thefe  falts  by  one  word* 
in  order  to  avoid  confufion,  the  abbreviations  propofed 
by  a young  gentleman,  Mr.  Chriftie,  may  be  adopted, 
after  having  given  their  names  at  full  length,  and  having 
obferved  that  the  terms  ufed  were  abbreviations  of  thefe 
Xiames. 

The  abbreviations  which  he  propofes  are  thefe : 


Which  are  fhorter  than  either  the  words  potafilnum 
or  ammoniacum,  adopted  by  the  academicians ; and 
their  propriety  appears  evident  by  the  following  table 
<of  neutral  falts. 


ed*« 
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Table  of  Neutral  Salts 


Ve-kali  | 

rVitriolatum. 

Nitratum. 

[_  Muriatum,  &c. 

Fos-kali  | 

f Vitriolatum, 
Nitratum. 

[_  Muriatum,  &c. 

V ol-ka!i  J 

rVitriolatum. 

Nitratum. 

1 Muriatum,  &c. 

PART 


II. 


Of  the  Analyfs  of  Vegetable  and  Animal 
Subfances. 

HAVING  confidered  thefe  things,  I 
come  next  to  take  a view  of  the  fub- 
ftances  belonging  to  the  vegetable  and 
animal  kingdoms  ; but  as  all  of  them  are 
compound  bodies,  I think  ic  right,  before 
treating  of  each  of  them  feparately,  to 
make  a few  general  remarks  relative  to 
their  component  parts,  and  the  changes 
they  undergo  by  being  fubjetfted  to  chy- 
mical  operations  ; in  doing  which,  I (hall 
purlue  the  following  plan  : 

i ft,  I fhall  mention  the  different  grofs 
matters  which  thefe  bodies  yield  in  their 
natural  ftate,  or  when  fubjc&ed  to  fuch 
K proceffes 
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procefles  as  are  nofc  likely  to  form  new 
combinations,  or  remarkable  changes,  in 
their  conffituent  parts. 

\ 

2dly,  I fhall  next  take  notice  of  the  dif- 
ferent changes  which  thefe  bodies  under- 
go, and  the  different  grofs  matters  which 
they  yield,  when  fubjeded  to  the  force  of 
fire  in  clofe  veffels,  or  when  they  are  burnt 
in  the  open  air. 

3dly,  I fhall  then  mention  the  particular 
fubtile  principles  which  modem  chymiffs 
fuppofe  thefe  fubffances  to  be  compofed 
of,  and  the  different  changes  and  combi- 
nations which  they  fuppofe  to  take  place, 
in  diftilling  and  burning  vegetable  and  ani- 
mal fubffances. 

4thly,  I fhall  confider  the  different 
changes  which  are  produced  on  them  by 
putrefadion. 

5thly,  And  laftly,  I fhall  take  notice  of 
the  vinous  and  acetous  fermentations,  and 
of  the  changes  which  fuch  of  thefe  bodies 
undergo,  as  are  proper  fubjeds  of  thefe 
operations. 


SECT, 
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SECT.  I. 

Of  the  constituent  Parts  of 
Vegetable  Substances. 

1.  WE  know,  from  obfervation  and  ex- 
periment, that  vegetable  fubftances  con- 
tain, 1.  fine  volatile  particles  and  particular 
juices,  wdiich  give  the  peculiar  tafte  and 
fmellto  each  vegetable;  2.  water;  3.  mu- 
cilage; 4.  faecule;  5.  faccharine  juice;  6. 
falts  ; 7.  oils,  unftuous  and  eflential ; 8. 
balfams  and  refins ; 9.  earth;  10.  and 
iron; 

1 . Spiritus  Rector. 

NEITHER  the  nature  of  the  fine  vo- 
latile particles  which  affedl  the  noftrils, 
nor  of  thofe  which  give  the  tafte  peculiar 
to  each  vegetable,  has  as  yet  been  afcer- 
tained  with  certainty ; they  are  of  too 
fubtile  a nature  to  come  under  the  obfer- 
K 2 vation 
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vation  of  our  fenfes  : Boerhaave  and  many 
other  chymifts  have  given  them  the  name 
of  fpiritus  reftor  ; they  are  extremely  vo- 
latile, and-  would  fly  off  immediately,  were 
they  not  retained  by  being  mixed  with 
the  fine  efiential  oils  or  other  matters. 
They  evaporate  in  a great  part  when  vege- 
tables are  dried,  or  expofed  to  the  open 
air,  though  fome  retain  them  longer. 

In  delicate  flowers,  this  fpiritus  redior 
is  often  very  volatile,  and  evaporates  foon  ; 
in  odoriferous  woods  it  (hould  feem  to  be 
in  great  quantity,  and  to  be  more  fixed, 
for  many  of  them  retain  their  fmell  long 
after  they  have  been  dried.  Macquer  fuf- 
pedled,  with  Boerhaave,  that  in  general  it 
was  compofed  of  an  inflammable  fubftance 
joined  to  fome  faline  matter  ; that  in  fome 
plants  it  participated  more  of  a faline  na- 
ture, in  others  of  an  oily ; and  that  in  fome 
cafes  he  fufpedted  it  to  be  a gas  of  a par- 
ticular nature. 


2.  JVater. 

ALL  vegetables  contain  more  or  lef» 
water,  it  being  the  vehicle  of  all  their  nou- 

rifhment, 
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rifhment,  and  one  of  the  principal  confti- 
tuent  parts  of  all  their  juices.  When  ve- 
getable fubftances  are  expofed  to  the  open 
air,  a great  part  of  the  water  evaporates  ; 
but  ftill  a quantity  remains  united  to  the 
other  component  parts,  which  cannot  be 
feparated  without  the  afliflance  of  fuch  a 
degree  of  heat  as  decompofes  the  vegetable 
itfelf,  and,  according  to  the  new  dodtrine, 
generates  a frelh  quantity  of  water,  by 
combining  the  pure  and  inflammable 
airs  which  are  fet  loofe. 


3.  Mucilage  and  Gum . 

THE  mucilaginous  or  gummous  part 
of  vegetables  may  be  obtained  in  feveral 
ways  ; by  evaporating  the  juices  of  fome 
plants,  by  bruifmg  or  grinding  others, 
and  then  mixing  them  with,  or  boiling 
them  in  water,  {training  the  liquor  and 
evaporating  it  to  a proper  confidence. 
The  gums,  fuch  as  the  gum  arabic,  the 
gum  of  the  cherry-tree,  &c.  are  the  mu- 
cilaginous parts  dried  by  the  heat  of  th6 
K 3 fuii/ 
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fun,  as  is  proved  by  evaporating  with  a, 
gentle  heat  the  infufions  or  flight  decoc- 
tions of  mucilaginous  plants. 

4.  Facule . 

THE  juices  of  molt  vegetables  con- 
tain a farinaceous  matter,  which  ferves 
for  the  nourifhment  of  their  organic  parts', 
and  is  lodged  in  their  leaves,  their  branches, 
their  trunks,  their  feeds,  and  their  roots  ; 
and  fome  of  thefe  particular  parts  feern 
to  be  moftly  formed  of  it ; fuch  as  the 
feeds  of  many  of  the  farinaceous  and  le- 
guminous tribe,  and  the  tuberofe  roots  of 
others. 

This  farinaceous  part  is  called  the  fas- 
cule,  and  is  got  from  thefe  fubftances  in 
different  manners  : by  mafhing  fucculent 
plants,  exprefling  and  draining  their  juices, 
and  then  letting  the  liquor  {land  to  allow 
the  fascule  to  precipitate  ; by  bruifing 
dry  fubftances,  or  reducing  them  to  a 
flower,  fteeping  or  infufing  them  in  a fuf- 
ficient  quantity  of  w^ater,  draining  the 
liquor,  then  allowing  the  facade  to  drop 

to 
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to  the  bottom,  and  afterwards  feparating 
it  by  decanting  off  the  clear  water,  and 
throwing  the  remainder  into  a hltre,  to 
allow  the  reft  of  the  water  to  drain 
away.  M.  Beccarius,  and  fince  him  M, 
Fourcroy,  has  obferved,  that  a faecuie 
may  be  got  from  moft  vegetables,  by 
treating  them  in  home  of  thefe  ways  ; but 
that  fome  fubftances  yield  more,  others 
lefs.  The  ftecules  which  are  moft  com- 
monly prepared  are  thofe  from  wheats 
potatoes ) /ago,  falep,  cajfavly  and  from  fome 
of  the  tuberofe  roots. 

Some  fubftances  yield  a mucilage,  a 
faecuie,  and  a faccharine  matter,  by  being 
treated  fomewhat  in  this  manner,  of  which 
the  wheat  is  a remarkable  inftance.  In 
order  to  obtain  thefe  different  fubftances 
from  wheat,  M.  Fourcroy  advifes  to  take 
fome  fine  flower  of  wheat,  to  make  it  up 
into  a pafte  with  water ; to  put  the  pafte 
into  a colander,  placed  upon  a large  earth” 
en  pan  or  vefiel,  which  will  receive  any 
liquor  which  (hall  pafs  through  the  co- 
lander ; then  to  fet  above  the  colander  a 
calk  or  barrel  filled  with  pure  water,  and 
K 4 fitted 
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fitted 'with  a cock,  fo  that  the  water,  paf- 
fing  through  it,  fhall  fall  on  the  pafle  j to 
turn  the  cock  fo  that  only  a very  fmall 
ftream  of  water  may  pafs  through  it,  and 
to  let  the  water  continue  to  run,  while  it 
comes  off  milky  from  the  pafle  ; but  to 
flop  it  from  running,  by  turning  the  cock, 
fo  foon  as  the  water  is  obferved  to  come 
off  clear. 

On  examining  the  water  in  the  pan 
placed  below  the  colander,  M.  Fourcroy 
Jays  that  the  wheat-flour  will  be  found 
to  have  feparated  into  three  different  fub~ 
fiances: 

I.  An  elaflic,  tough,  glutinous  matter, 
which  may  be  taken  up  by  the  hand,  and 
extended  to  a great  length  ; when  boiled 
in  water  it  becomes  hard,  and  when  dried 
it  becomes  tranfparent  and  brittle : it  has 
many  of  the  properties  of  animal  fub- 
fiances  ; it  becomes  putrid  when  expofed 
to  moifture  in  the  open  air,  fends  out  an 
empyreumatic  fmell  when  burnt,  and 
yields  a volatile  alkali  when  diftilled  in 
plofe  veffels.  It  has  been  called  the  glu- 
tinous or  vegeto-animal  part  of  wheat. 

2,  At 
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2.  At  the  bottom  of  the  water  is  found 
a whitifh  grey  powder  called  Jlarch , which 
makes  up  the  greater  part  of  the  wheat 
flour : if  the  ftarch  be  allowed  to  remain  in 
the  watery  liquor,  the  liquor  ferments  and 
becomes  four,  and  whitens  the  ftarch.  M. 
JFourcroy  fays  that  the  ftarch,  confidered 
chymically,  is  a true  mucilage  of  a parti- 
cular nature,  and,  when  diftilled,  yields  the 
fame  principles  as  vegetable  mucilages : 
when  it  is  burnt,  a fixt  vegetable  alkali  is 
got  from  its  afhes. 

3.  A fweetifli  mucilage,  which,  on  being 
diftilled,  yields  the  fame  principles  as 
fugar,  and  remains  diffolved  in  the  water 
from  which  the  gluten  and Jlarch  have  been 
feparated  ; and  may  be  obtained  by  eva- 
porating the  water:  it  is  but  in  fmall 
quantity,  though  it  feems  to  be  the  fer- 
menting principle  in  this  grain. 

Such  are  the  component  parts  into 
which  the  flour  of  wheat  may  be  fepa- 
rated ; but  if,  before  being  fubje£ted  to  the 
treatment  here  mentioned,  it  be  mixed 
with  a little  fait,  and  then  fermented  by 
jthe  addition  of  yeaft,  or  of  any  other  fer- 
4 ment. 
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meat,  and  this  fermentation,  when  ralfed, 
be  checked  by  the  heat  of  an  oven,  its- 
three  component  parts,  the  gluten , the 
far  eh^  and  the  mucilage , unite  fo  intimately, 
that  they  cannot  afterwards  be  feparated 
by  any  means  we  as  yet  know  ; and  they 
form  a wholefbme  good  bread,  which  is 
foluble  by  our  juices,  and  very  proper  for 
<our  food. 

5.  Sugar  . 

MOST  vegetables  contain  that  fweefc 
matter  called  fugar,  which  modern  chy- 
tnifts  look  upon  as  a fweet  eh'ential  fait. 
It  is  in  fuch  fmall  quantity  in  moft  plants 
as  fcarce  to  be  perceived  ; though  in  lome 
it  abounds  fo  much,  as  to  be  immediately 
diftinguifhed  by  the  tafte.  It  is  now 
generally  looked  upon  as  the  principle  of 
fermentation  i and  all  plants,  whofe  juices 
or  decoflions  ferment,  are  fuppofed  to  con- 
tain] it.  All  that  is  ufed  in  this  country 
is  got  from  the  fugar  cane ; in  Canada 
a fmall  quantity  is  prepared  from  the 
juice  of  the  great  paple  tree,  called  by 
Linnaeus  the  acer  platawldea.  The  juices 

which 
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which  contain  fngar  contain  likewife  mu- 
cilage and  oleaginous  parts,  from  which  it 
is  feparated  by  repeated  boiling,  whilft  the? 
fcum,  which  rifes  to  its  furface,  is  taken 
off,  and  the  liquor  clarified  by  the  addition 
pf  lime-water;  after  which  it  is  boiled 
down  to  a proper  confiftence,  and  is  furT 
ther  purified  by  the  means  mentioned  in 
treating  of  fugar. 


6.  Salts. 

THE  falts  got  from  vegetables  are  comr 
monly  divided  into  two  forts  : 1,  Thofe 
obtained  either  from  the  juices  of  plants, 
or  from  their  infufions  in  water,  without 
any  procefs  having  been  made  ufe  of 
which  was  likely  to  generate  fuch  falts 
by  forming  new  combinations.  Thefe  are 
fuppofed  to  have  exifted  naturally  in  the 
plant,  and  have  been  called  by  the  name 
of  eflential.  2.  Thofe  which  are  found 
in  the  afhes  of  plants  which  have  been 
burnt  in  the  open  air,  are  commonly  be- 
lieved to  have  been  generated  by  the  force 
of  fire  uniting  the  principles  fit  fo.r  form*- 

ing 
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ing  them,  which  exifted  in  the  original 
plant. 

Salts  are  obtained  from  the  juices  of 
plants,  and  from  their  infufions  in  water, 
by  purifying  the  juices  or  infufions,  by 
filtering  them  through  paper,  and  by  the 
other  means  recommended,  in  treating  of 
vegetable  acids  ; and  then  by  evaporating 
the  liquors  to  a proper  confidence,  and 
allowing  them  afterwards  to  remain  in  a 
cool  place  till  the  falts  crydallize. 

It  has  not  hitherto  been  determined 
what  are  the  falts  which  vegetables  contain 
in  their  natural  date  : formerly  thofe 

only  were  called  eflential  falts,  in  which  an 
acid  was  prevalent,  and  which  were  got 
from  acelcent  and  acid  vegetable  fub- 
dances,  by  purifying  and  evaporating  their 
juices  to  the  confidence  of  a thick  fyrup, 
and  fetting  them  in  a cool  place  for  fome 
time,  to  allow  the  falts  to  crydallize. 
Thefe  falts  generally  contain  a portion  of 
earth,  or  of  an  alkali,  and  may  be  con- 
ddered  as  neutral  falts  with  a fuperabun-» 
dance  of  acid.  Thefe  are  edeemed  to  be 
the  eflential  falts  proper  to  vegetables;  the 

other 
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other  falts  (now  called  likewife  effential) 
they  have  in  common  with  fubflances  be- 
longing to  the  other  kingdoms. 

The  following  falts  are  alleged  to  have 
been  got  from  different  vegetables  : 

1.  and  2.  The  mild  vegetable  and  the  mild 
foflil  alkalies , which  were  formerly,  and  ftill 
are  by  many,  believed  to  be  the  creatures 
of  the  fire.  M.  Metheric,  in  the  fecond 
edition  of  his  EJfais  fur  Diferens  Airs , tom. 
ii.  p.  308,  tells  us,  that  Monf.  Lorgna  had 
got  the  foflil  alkali,  by  Amply  infufing  the 
kali  plant,  after  it  had  been  bruifed,  in  boil- 
ing water;  and  M.  Fourcroy,  in  his  Le- 
90ns  Elementaires,  tom.  ii.  p.  431,  fays, 
that  both  M.  Marggraf  and  M.  Rouelle, 
jun.  had  got  both  the  vegetable  and  foflil 
alkalies  by  infufing  plants  in  vinegar ; how- 
ever, notwithstanding  this  evidence,  fome 
chymifts  of  eminence  ftill  doubt  the  truth 
of  thefe  fads.  Future  experience  muff 
determine  this  quefiion. 

M.  Fourcroy  fays  that 
3.  Tartarus  vitriolatus  has  been  got 
from  milfoil,  old  borage,  &c.  ; 4.  Glau~ 
her  fait  from  tamarifk ; 5 . Nitre  from 

borage. 
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borage,  turnlole,  tobacco,  &c.  ; 6.  Di- 

gefive  fait  from  fubmarine  plants  ; 7.  Sea 
fait  from  wormwood,  dwarf  elder,  and  ma- 
rine plants  ; 8.  Selenites  from  rhubarb. 

Boerhaave  and  Macquer  have  both  af- 
ferted  that  fome  of  the  alkalefcent  plants 
contained  a volatile  alkali  in  their  natural 
flate  ; but  Cartheufer,  Vogel,  and  fome 
late  chymifls  have  denied  this  fa6t. 

When  vegetables  are  burnt  in  the  open 
air  till  reduced  to  a white  alh,  the  alhes 
afford,  on  being  lixiviated,  falts  of  dif- 
ferent kinds,  principally  the  fixt  alkalies : 
the  generality  of  plants  yield  only  the 
vegetable  alkali,'  the  marine  plants  both 
the  foffil  and  vegetable  ; but  they  are 
often  found  mixed  with  neutral  falts  of 
different  kinds,  with  tartarus  vitriolatus , 
Glauber  fait,  fal  digefhus  Sylvil,fea fait , and 
felenitcs. 

As  fo  many  falts  have  been  procured 
from  vegetables,  and  from  their  allies,  it 
has  been  doubted  whether  thefe  falts  were 
generated  by  the  vegetative  procefs,  or 
whether  they  were  abforbed  from  the 
ground  by  the  velfels  of  the  plants,  along 
3 with 
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with  the  water  which  affiffs  in  the  fdr» 
mat  ion  of  their  juices  ; and  chymifts  are 
at  prefent  much  divided  in  their  opinions 
on  this  head.,  M.  Fourcroy  thinks  that 
this  queftion  might  be  determined  by  im- 
pregnating fields  with  different  kinds  of 
falts,  planting  each  of  them  with  different 
forts  of  vegetables  ; and  afterwards  ana- 
Jyfing  the  plants,  when  they  had  come  to 
their  maturity,  to  know  what  falts  they 
contained. 

7.  Oils,  unctuous  and.  eJfentidL 

MOST  plants  contain  more  or  lefs  oil, 
either  undtuous  or  effential,  or  both.  The 
imdtuous  oils  are  commonly  got  by  ex- 
preffion  from  the  feeds,  nuts,  roots,  or 
other  parts  of  vegetables  which  abound 
with  them ; the  effential  by  diffillation, 
as  fhall  hereafter  be  mentioned,  when  thefe 
oils  come  to  be  confidered. 

S.  Balfams  and  Rejins. 

A NUMBER  of  plants,  particularly  in 
thewarm  climates, yield,  by  bleeding  them, 

a thick 
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thick  fluid  matter,  called  a balfam,  which 
is  collected  in  veflels  fet  below  the  wound- 
ed part,  to  receive  it  ; thefe  balfams  fhould 
feem  only  to  be  infpiflated  eflential  oils. 
The  refins  are  infpiflated  balfams*  which 
acquire  confiftence  by  being  expofed  to 
the  open  air,  after  they  have  been  feparated 
from  the  plants  ; or  they  are  the  thicker 
parts  of  balfams  which  remain  in  the  re- 
torts when  the  fine  oils  have  been  drawn 
from  them  by  diftillation  ; or  the  balfams 
infpiflated  by  the  heat  of  the  fun  in  the 
fubftance,  or  on  the  furface,  of  the  plants 
which  afford  them. 

9.  Earth , 10.  and  IVon. 

WHEN  all  the  falts  have  been  feparated 
from  the  afhes  of  plants  burnt  in  the  open 
air,  by  lixiviating  them  with  water,  there 
remains  a quantity  of  a white  infoluble 
matter,  which  has  been  alleged  to  be  an 
earth  of  the  argillaceous  or  calcareous 
kind  ; though  M.  Fourcroy  has  fufpedted 
that  it  may  hereafter  be  found  to  be  a 
phofphorated  calcareous  earth,  of  the  fame 

kind 
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kind  as  is  obtained  from  the  afhes  of 
bones  5 but  he  fays  that  hitherto  he  has 
made  no  experiments  to  fupport  the  con- 
je&urei,  This  earthy  matter,  got  from  the 
afhes  of  vegetables,  has  been  found  to  be 
mixed  with  fome  particles  of  iron,  which 
are  attracted  by  the  load-ftone,  and  which 
fome  naturalifts  have  fufpe&ed  to  be  the 
matter  which  gives  colour  to  vegetables. 
M.  Metherie,  in  his  EJfals  fur  differ  ens 
Airs,  tom.  u p.  434,  fays  that  a very 
fmall  pittance,  both  of  gold  and  of  manga- 
nefe,  has  likewife  been  difcovered,  mixed 
with  thefe  afhes. 

SECT.  II. 

Of  the  constituent  parts  of  Ani- 
mal Substances. 

ANIMAL  fubftances  are  all  of  vegetable 
origin  ; for  every  animal,  we  know,  either 
lives  on  vegetable  food,  from  which  it  re- 
ceives all  its  nourifhment,  or  devours  other 
animals  which  had  fed  upon  herbs,  roots» 
fruits,  or  other  vegetable  fubftances ; hence 
L all 
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all  animal  matter  may  be  confidered  as 
vegetable,  more  or  lefs  elaborated  by  the 
animal  procefs,  according  to  the  animal 
which  produced  it. 

The  animal  procefs,  when  it  is  fully 
perfected  in  a full  grown  animal,  brings 
all  the  fluids  to  a putrefcent  date  5 for 
they  putrefy,  when  expofed  to  a heat  of 
about  60  degrees  of  Fahrenheit’s  ther- 
mometer, in  a moid  place  in  the  open  air, 
indead  of  fermenting  or  turning  four  $ 
and  therefore  thefe  juices  mud  have  under- 
gone in  the  animal  body  fuch  changes,  by 
the  animal  procefs,  as  are  analogous  to 
thofe  effected  by  the  two  fird  procefles  of 
fermentation,  the  vinous,  and  the  acetous, 
and  likewife  the  beginning  of  the  third* 
the  putrefcent : however  thefe  juices  never 
become  putrid  in  a healthy  living  animal, 
owing  to  the  condant  fupply  of  frefh  li- 
quors, from  the  food  the  animal  takes 
down,  while  in  life. 

Animals  are  compofed  of  fluid  and  of 
lolid  parts.  The  are  the  blood  and 
the  liquors  feparated  from  it,  viz.  the  fa- 
liva,  the  bile,  the  gadric  and  pancreatic 
1 juices  ; 
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juices  ; the  mucus  of  the  nofe,  inteftines, 
and  joints  ; the  fine  liquors  fecreted  into 
the  cavities,  and  by  the  veflels  of  thefkin; 
the  urine,  the  wax  of  the  ear,  the  fat,  the 
marrow,  and  other  oils,  &c.  The  folid 
parts  are,  the  vifcera,  the  Ikin,  the  mem- 
branes, the  mufcles,  the  bones,  &c. 

M.  Fourcroy  mentions  three  forts  of 
vifcid  juices  found  ill  animals  : 

1.  The  mucilaginous  or  gelatinous, 
which  is  fofter,  attradls  humidity  more 
readily,  and  is  not  fo  eafily  dried  as  the 
mucilages  of  vegetables  this,  he  fays,  is 
extracted  from  the  white  parts,  viz.  the 
fkin,  the  ligaments,  the  periofleum,  and 
the  cartilages. 

2.  The  albuminous  matter,  which  con- 
' -cretes  and  becomes  opake  by  the  applica- 
tion of  heat,  and  the  mixture  with  acids 
and  with  alcohol  : of  this  kind  is  the 
whites  of  eggs,  the  cafeous  part  of  milk, 
the  ferum  of  the  blood. 

3.  And  the  concrefcible  fibrous  matter, 
which  goes  into  a kind  of  membrane  by 
cold  ; it  is  analogous  to  the  gluten  of  ve- 
getables, but  of  a much  more  tenacious 

L 2 nature. 


i 54  Of  the  Analyjis  of 

nature,  and  of  it  the  mufcles  and  organs 
of  motion  are  compofed. 

The  fix t oils  of  animal  fubflances  dif- 
fer from  thofe  of  vegetables,  in  being  al- 
snofl  always  found  more  or  lefs  in  a con- 
crete {fate  ; and  in  fome  inflances,  fuch  as 
that  of  the  fpermaceti,  are  capable  of 
becoming  dry,  and  affirming  fomewhat  of 
a cryffalline  form.  Volatile  oils  are  rarely 
to  be  met  with  in  the  animal  kingdom, 
though  a pittance  of  fuch  oils  is  to  be  g©t 
from  fome  particular  fubflances,  fuch  as 
from  mufk,  caftor,  &c. 

The  faline  matters,  which  animal  fub- 
ftances  afford,  are  fome  of  them  of  the  fame 
nature  as  what  are  got  from  vegetables,  fuch 
as  fea  fait,  &c.  and  as  they  contain  more 
impure  air  than  alkalefcent  vegetables,  they 
yield  by  diflillation  a greater  quantity  of 
volatile  alkali.  The  urine,  evaporated, 
yields  the  lal  mirabile  perlatum,  called 
likewife  fufible  fait,  befides  other  falts  of 
a particular  nature ; and  the  animal,  as 
well  as  the  vegetable,  afford  acids  of  a 
particular  kind  : of  thefe  M.  Lavoifier 
reckons  fix: 


i.  The 


Vegetable  and  Animal  Subjlances.  15  5 

1.  The  acid  of  milk. 




—of  fugar  of  milk. 

3.  — - 

— of  the  filk  worm, 

4. 

— of  ants,, 

5- 

— of  fat. 

6.  The  Pruflian  acid  : to  which  may- 
be added  the  acid  of  phofphorus. 

The  bones,  or  hard  folid  parts  of  animals, 
on  being  analyfed,  afford  a gelatinous  mat- 
ter and  other  animal  fluids  ; and  their  folid 
parts  have  been  found  to  be  compofed  of  a 
particular  kind  of  fait,  formed  of  calcareous 
earth,  and  the  phofphoric  acid. 

The  blood,  from  which  all  the  other 
liquors  are  feparated,  is  made  up  of  three 
different  parts  ; a watery  ferum,  a coa- 
gulable  lymph,  and  red  globules.  When 
it  comes  from  a vein  of  a living  animal, 
it  feparates  into  two  parts,  a watery,  trans- 
parent, yellowifh  liquor,  or  ferum  ; and  a 
red  coagulated  part,  which  is  called  cralfa-f 
mentum  ; part  of  the  coagulable  lymph, 
remaining  diffolved  in  the  ferum,  and  the 
reft  of  it  ferving  to  form  the  craflamentum 
along  with  the  red  part  of  the  blood. 

i 3 Wate? 
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Water  mixes  readily  with  the  blood  as 
It  comes  from  a vein,  and  prevents,  for 
fome  time,  its  feparating  into  ferum  and 
craffamentum  ; and  it  diflolves  all  the  fe- 
creted  liquors  of  the  animal  body,  except 
thofe  of  an  oily  nature,  fuch  as  the  fat, 
and  the  oil  and  marrow  of  the  bones  ; and 
with  the  abidance  of  heat  extra&s  mod 
of  the  juices,  the  watery,  the  mucous, 
the  glutinous,  the  faline,  &c.  ,from  the 
folid  parts  of  animal  bodies. 

Blood  left  expofed  to  a heat  which  raifes 
Fahrenheit’s  thermometer  to  between  50 
and  60  degrees,  diffolves  into  a thin  fetid 
liquor;  firfl:  the  ferous,  and  then  the  gru- 
mous  part  ; and  if  fuffered  to  remain  long 
enough,  its  fluid  parts  evaporate,  leaving 
behind  but  a fmall  quantity  of  refiduum  : 
when  it  is  once  difl'olved  by  putrefadlion, 
it  cannot  again  be  coagulated. 

It  is  diffolved  or  rendered  more  fluid, 
by  mixing  with  it  alkaline  falts  or  nitre. 
It  is  coagulated  by  alcohol,  and  by  mineral 
acids.  If  thrown  into  boiling  water,  the 
lymph  coagulates  into  a Arm  fubflance  like 

the 
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the  white  of  an  egg,  and  becomes  infolu- 
ble  in  water. 

If  blood  be  put  into  an  evaporating 
glafs,  and  expofed  to  a degree  of  heat  which 
raifes  Fahrenheit’s  thermometer  to  about 
140  degrees,  its  fluid  parts  evaporate,  it 
becomes  dry,  and  is  reduced  to  about  one 
feventh  part  of  its  original  weight : if  this 
folid  part  be  put  in  an  open  fire,  it  burns, 
leaving  but  a fmall  quantity  of  folid  mat- 
ter behind  ; which,  on  examination,  has 
been  found  to  contain  a fmall  quantity  of 
earth,  a fait  compofed  of  fea  fait  and  na- 
tron, and  fome  particles  of  iron,  which  are 
attra&ed  by  the  loadftone,  and  alleged  to 
give  the  blood  its  red  colour. 

SECT,  III. 

03?  the  Principles  of  Vegetable 
and  of  Animal  Substances. 

HAVING  mentioned  the  different 
matters  which  vegetable  and  animal  fub- 
ftances  produce  in  their  natural  ftate,  I 
lhall  next  take  notice  of  the  principles  of 
L 4 which 
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which  modern  chymifts  allege  their  com- 
ponent parts  are  formed. 

M.  Lavoisier  fays  that  all  vegetable 
fubftances  contain  three  principles,  without 
which  they  cannot  exift ; viz.  1.  pure  airy 
2.  inflammable  air  ; 3.  charcoal : that  fome 
particular  plants  contain  others  befides  : 
the  cruciform,  or  thofe  called  alkalefcent^ 
containing  likewiie  impure  (mephitic)  air 
and  phofphorus. 

And  that  animal  fubftances  contain  pure,, 
impure  and  inflammable  airs , char  coaly  and 
phofphoruSy  the  fame  as  the  alkalefcent  ve- 
getables ; but  they  abound  more  with 
impure  and  inflammable  airs,  and  hence 
afford  more  oil,  and  more  volatile  alkali 
when  diftilled. 

M.  Metherie  alleges  that  common 
vegetables  contain,  befides  the  principles 
mentioned  by  Lavoifier,  an  acid  air  5 and 
that  the  alkalefcent  plants,  as  well  as  ani- 
mal fubftances,  afford  an  hepatic  air  by 
putrefa&ion. 

1.  The  fine  volatile  principle,  called 
fpiritus  reblor,  which  gives  fmell,  &c.  to 
aromatic  vegetables,  has  not  hitherto  beep 

examined, 
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examined*  it  being  of  too  fubtile  a nature 
to  be  confined  in  veflels. 

2.  Oils. — M.  Lavoifier  alleges  that  oils 
are  formed  of  charcoal  and  inflammable 
air,  without  its  being  reduced  to  the  flat® 
of  a gas,  by  means  of  the  matter  of  heat 
(calorique)  ; and  that  the  oils  thus  formed 
are  more  or  Jefs  volatile,  according  to  the 
proportions  of  charcoal,  and  of  inflamma- 
ble air  they  contain  ; the  Jixt  or  unEluous 
oils  containing  an  excefs  of  charcoal , which 
feparat.es  when  they  are  expofed  to  a degree 
of  heat  above  that  pf  boiling  water ; the 
ejfenpal  contain  a greater  proportion  of 
inflammable  air,  and  not  being  decompofed 
by  a degree  of  heat  immediately  above  that 
of  boiling  water,  rife  in  form  of  gas,  and 
coming  over  into  the  receiver,  along  with 
the  aqueous  vapour,  there  again  unite  in 
the  form  of  oil.  He  fays  that  the  fixt 
or  undluous  oils  contain  about  feventy- 
nine  parts  of  charcoal,  and  twenty-one  of 
inflammable  air;  and  that  thofe  which 
appear  in  a folid  form,  fuch  as  the  bees- 
wax, probably  contain  a greater  propor- 
tion of  pure  air  than  the  fluid  ones  of  the 

fame 
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fame  clafs  j and  that  all  of  them,  when 
burnt  in  pure  air,  are  converted  into  water 
* and  aerial  acid. 

3 and  4.  The  balfams  and  refns^  were 
originally  effential  oils,  and  contain  nearly 
the  fame  principles : they  acquire  foii- 
dity  by  abforbing  a quantity  of  pure  air, 
while  part  of  their  inflammable  air  eva- 
porates. 

5,  6,  and  7.  Sugan,  gums^  and  fiarch,  M. 
Lavoilier  places  in  the  clafs  of  oxides  ; and 
alleges  that,  in  their  formation,  the  in- 
flammable air  and  charcoal  unite  to  form 
a bafis,  which,  combined  with  more  otlefs 
pure  air,  forms  them  into  oxides  ; and 
that,  by  combining  an  additional  quantity 
of  pure  air,  they  may  be  reduced  to  the 
Hate  of  vegetable  acids.  He  fays  they  dif- 
fer only  from  one  another,  in  the  propor- 
tion of  the  different  principles  which  each 
of  them  contains. 

8.  Sails. — M.  Lavoilier  and  others  have 
of  late  publifhed  an  account  of  a number 
of  experiments,  to  prove  that  pure  air  was, 
theuniverfal  principle  of  acidity;  and  that 
this,  combined  with  different  fubftances, 

which 
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which  they  have  called  the  bafes,  confti- 
tutes  the  different  forts  of  acids. — Thus 
Pure  air  with fulphur  forms  the  fulphur  eous 
or  vitriolic  acid\  with  impure  (mephitic) 
air,  nitrous  acid ; with  an  unknown  bajis , 
muriatic  acid ; with  charcoal , aerial  acidi 
with  inflammable  air  and  charcoal , and  fome- 
times  with  the  addition  of  phofphorus  and 
impure  air , it  forms  the  different  vegetable 
acids;  with  a bafis  compounded  of  in- 
flammable and  impure  airs , charcoal  and 
phofphorus , it  forms  the  different  acids  of 
the  animal  kingdom. 

The  true  nature  of  the  fixt  alkaline 
fflts  is  not  hitherto  known.  M.  Fourcrov 

J 

and  M.  Lavoifier  both  acknowledge  their 
ignorance  of  their  compofltion  ; though  M. 
Metherie  alferts  that  they  are  made  up  of 
pure  and  impure  airs , inflammable  air , water 
and  matter  of  heat,  which  he  calls  cauf- 
ticon  ; and  that  the  volatile  alkali  only  dif- 
fers from  the  two  fixt , in  containing  more 
inflammable  air. 

The  volatile  alkali  has  been  proved,  by 
the  experiments  of  Monf.  Bertholet  and 

Dr. 
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Dr.  Auftin,  to  be  a compound  of  impure 
and  inflammable  airs. 

The  neutral  falts  of  courfe  contain  the 
principles  of  their  component  acids  and 
alkalies,  except  fuch  as  may  be  dis- 
lodged by  their  union  with  one  another. 

9.  and  j o.  Pure  earth  and  iron  are  looked 
upon  as  primitive  fubftances,  having  never 
hitherto  been  decompofed. 

Animal fubjlances  are  only  the  vegetable 
more  elaborated  in  the  veffels  of  animals 
by  the  procefles  they  there  underwent. 
When  they  have  been  completely  anitnal- 
ifed,  M.  Lavoisier  fays  they  are  made 
up  of  pure,  impure , and  inflammable  airs% 
charcoal  and  phofphorus  ; to  thefe  we  may 
add  earth,  and  a pittance  of  iron,  which 
are  got  from  the  allies  remaining  after 
they  have  been  burnt ; and  a very  fmalj 
quantity  of  fulphur,  for  they  yield'an  he- 
patic air,  on  being  putrefied. 


SECT. 
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SECT.  V. 

Of  the  Chymical  Analysis  of  Vege- 
table and  of  Animal  Substances. 

HAVING  premifed  thefe  few  things 
relative  to  the  component  principles  of 
vegetable  and  animal  fubftances,  I ftiall 
next  take  a view  of  the  effects  produced  by 
fubjedting  them  to  a chymical  analyfis, 
as  it  was  formerly  called,  that  is,  by  dif- 
tilling  them  in  clofe  veffels  ; the  method 
which  chymifts  formerly  employed  for  tjie 
difcovery  of  their  conftituent  parts  ; be- 
lieving that  the  different  matters,  obtained 
in  this  way,  were  the  fame  as  thofe  which 
fubfifted  in  the  fubftances  which  they 
diftilled. 

All  the  principles  of  which  vegetable 
and  animal  fubftances  are  compofed,  re- 
main in  equilibrium  with  each  other, 
while  they  continue  in  a found  or  healthy 
ftate,  in  the  degree  of  heat  in  which  they 
naturally  exift  or  live  ; but  when  thefe 
fubftances  are  fubjedied  to  a degree  of  heat 

confiderably 


264  Of  the  Analyfis  of 

confiderably  above  that  of  the  natural  tem- 
perature of  the  atmofphere,  or  are  fet  to 
ferment,  or  to  putrefy,  a decompofition  of 
their  component  principles  takes  place  ; 
and  thei'e  unite,  two  and  two  together, 
according  to  the  degree  of  affinity  they 
have  to  each  other,  and  to  the  degree  of 
heat  applied. 

1.  Analyfs  of  Vegetable  Subfiances. 

WHEN  vegetable  or  animal  fubftances 
are  to  be  diftilled,  the  retort  in  which  they 
are  put  ought  to  have  a tubulated  receiver 
fitted  to  it,  and  another  receiver  or  bottle 
fixed  to  its  tube,  to  receive  and  keep  the 
volatile  vapours  or  airs  which  feparate 
towards  the  end  of  the  diflillation  ; other- 
wife  thefe  volatile  fluids  fly  off  and  efcape, 
without  our  having  it  in  our  power  to 
examine  them. 

Moft  vegetable  fubftances,  except  thofe 
of  the  alkalefcent  kind,  when  difiilled  in 
retorts,  yield  the  following  products  : 

As  loon  as  they  begin  to  be  heated,  there 
arifes  a watery  vapour,  which  has  the  flavour 
of  the  original  fubftance.  This  vapour 

condenfes. 
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condenfes  into  phlegm,  which  has  fome- 
thing  of  an  acid  tafte,  acquires  a yellowifli 
colour,  and  becomes  more  acid,  as  the  dif- 
tillation  advances.  After  fome  time,  a 
yellow-coloured  empyreumatic  oil  begins 
to  come  over,  along  with  the  watery 
phlegm,  which  gradually  becomes  of  a 
deeper  colour,  and  thicker  confidence, 
while  the  quantity  of  water  gradually  di- 
miniflies  : at  the  time  when  this  empy- 
reumatic oil  comes  over,  there  arifes  a 
quantity  of  eladic  vapour,  which  formerly 
was  believed  to  be  air  ; but  now,  fince 
chymids  have  been  able  to  preferve  it  in 
receivers,  or  bottles  fixed  to  the  tubes  of 
tubulated  receivers,  and  to  examine  it,  it 
has  been  found  either  to  be  aerial  acid,  or 
inflammable  gas,  or  a mixture  of  both. 

At  lad,  after  the  fire  has  been  raifed 
till  it  has  made  the  retort  red  hot,  and  has 
been  kept  up  till  nothing  more  comes  over 
into  the  receiver,  upon  removing  the  fire, 
and  fufFering  the  veflfels  to  cool,  there  is 
found  remaining  in  the  retort  a black 
mafs,  commonly  called  the  caput  mor- 
tuum;  which,  on  examination,  is  found 


to 
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to  be  made  up  of  charcoal,  a little  earth* 
a faline  matter,  and  a pittance  of  iron  ; 
and  if  the  retort  has  not  been  kept  of  a 
red  heat,  for  fome  time,  before  the  opera- 
tion has  been  finifhed,  the  charcoal  is 
fometimes  found  mixed  with  a little  em- 
pyreumatic  oil  t M.  Fourcroy  feems  to 
think  that  it  generally  contains  fome  in- 
flammable air.  If  this  mafs  which  remains 
in  the  retort  be  burnt  in  an  open  fire,  the 
charcoal  difappears,  and  there  remains  a 
white  a(h  compofed  of  an  earth,  a fixt  al- 
kaline fait,  and  fome  particles  of  iron, 
which  may  be  extracted  by  means  of  a 
loadftone,  and  fometimes  a little  of  fome 
neutral  fait. 

The  changes  which  happen,  in  per- 
forming this  analyfis,  are  accounted  for,  by 
the  new  theory,  in  the  following  man- 
ner : 

Immediately  on  the  application  of  heat, 
almoft  all  the  fine  aromatic  particles,  which 
form  what  is  called  the  fpiritus  redtor, 
evaporate  and  fly  off,  being  too  lubtile  to 
be  confined  in  veflels  ; at  the  fame  time, 
part  of  the  pure  and  of  the  inflammable 

air 


Vegetable  and  Animal  Sub/lances.  167 

air  being  reduced  to  the  Aate  of  gas,  and 
let  in  motion  by  the  heat,  unite,  and  come 
over  in  form  of  water,  along  with  part  of 
the  natural  moiflure  of  the  plant,  and  fome 
of  its  fine  aromatic  particles  which  gave 
it  flavour  and  fmell.  As  the  heat  in- 
creafes,  it  fets  more  and  more  of  thefe  two 
principles  in  motion,  and  difengages  like- 
wife  part  of  the  charcoal  ; the  effedt  of 
which  is,  that  part  of  the  pure  air,  uniting 
with  part  of  the  charcoal,  comes  over  in 
form  of  aerial  acid  ; while  another  part  of 
the  pure  air,  uniting  with  inflammable  air, 
continues  to  come  over  in  form  of  water  ; 
and  at  the  fame  time,  another  part  of  the 
inflammable  air,  uniting  with  part  of  the 
difengaged  charcoal,  comes  over  in  form  of 
oil.  As  the  heat  increafes,  more  and  more 
of  the  charcoal  is  difengaged,  and  a larger 
proportion  of  it  is  united  to  the  inflamma- 
ble air,  fo  that  the  oil  becomes  thicker  as 
the  diftillation  advances.  At  laft,  when 
the  heat  is  raifed  fo  much  as  to  make  the 
retort  red  hot,  the  remaining  part  of  the 
pure  and  inflammable  airs,  which  were 
lpoft  intimately  united  with  the  vegetable 
M fubAance* 
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fubftance,  and  part  of  the  charcoal  being 
fet  in  motion,  inftead  of  forming  water  and 
oil  as  before,  are  forced  over  into  the  re- 
ceiver in  form  of  inflammable  gas,  and 
of  aerial  acid. 

The  charcoal  being  the  mofl  fixed  prin- 
ciple, a great  part  of  it  remains  behind  in 
the  retort,  mixed  with  a little  earth,  fomc 
fixed  fait,  and  a pittance  of  metallic  mat- 
ter ; but  if  it  be  burnt  in  the  open  air,  it 
attracts  a quantity  of  pure  air  from  thcv 
atmofphere,  and  evaporates  in  form  of 
aerial  acid,  leaving  behind  the  earth,  and 
fixed  faline  and  metallic  parts. 


2.  Alkalefcent  Vegetables . 

THE  chang  es  produced  by  diftillation 
on  thofe  vegetables  called  alkalefcent, 
which,  befides  pure  and  infiammable  airs  and 
charcoalt  contain  a fmall  portion  of  impure 
air  and  of  phofphorus , do  not  differ  a 
great  deal  from  thofe  obferved  on  ana- 
lysing other  plants  ; owing,  as  Monf.  La- 
voifier  obferves,  to  the  fmall  quantity  of 
3 thefe 
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thefe  two  laffc  principles,  which  enter  into 
their  compofition  : however,  they  have 
their  effedt ; for,  in  distilling  thefe  plants, 
it  often  happens  that,  foon  after  the  ap- 
plication of  heat,  a pittance  of  the  inflam- 
mable and  impure  airs  riling  in  form  of 
gas,  unite  and  form  a volatile  alkali,  which 
mixes  with  the  watery  phlegm,  and 
afterwards,  towards  the  end  of  the 
distillation,  when  the  heat  is  increafed, 
is  formed  in  quantity,  comes  over  with 
the  empyreumatic  oil,  and  adheres  to  the 
fides  of  the  receiver.  The  phofpho- 
rus,  M.  Lavoilier  fays,  continues  united 
with  the  charcoal,  which  gives  it  fixity. 
So  that  it  does  not  alter  the  appearances 
produced  by  the  diftillation. 

When  the  black  matter,  compofed  of 
charcoal,  &c.  which  remains  in  the  retort, 
is  burned  in  the  open  air,  fcarce  any  fixt 
alkaline  fait  is  to  be  procured  from  the 
afhes ; the  principles,  which  form  it,  hav- 
ing gone  to  the  formation  of  the  vo- 
latile alkali,  during  the  distillation  of  the 
plant. 


M2  3.  Analyji 

$ 


1 70 


Of  the  Analyfs  of 


3.  Analyfs  of  Animal  Subfances. 
ANIMAL  fubftances  contain,  M.  La- 


kalefcent  plants,  but  have  a much  greater 
proportion  of  inflammable  and  impure 
airs*'  in  their  competition,  than  thefe 


* M.  Bertholet,  and  fines  him  M,  Fourcroy,  look 
upon  the  bates  of  impure  air,  which  they  call  azote , as 
one  of  the  moft  diftinguifhing  principles  of  animal 
matter  ; and  that  it  exifts  in  greater  or  in  lefs  quantity 
in  every  fpecies  of  it.  M.  Fourcroy  feems  to  think 
that  impure  air  is  the  great  agent,  which,  by  its  fix- 
ation, changes  vegetable  into  animal  matter.  He  fays 
that  it  is  eafily  feparated  from  it  by  means  of  the  weak- 
eft  nitrous  acid,  and  a heat  which  will  raife  the  quick- 
filver  of  Fahrenheit’s  thermometer  to  64° ; and  that 
the  proportion  of  the  azote,  in  animal  fubftances,  de- 
termines the  quantity  of  volatile  alkali,  which  they  fur- 
nifti  by  the  adlion  of  the  fire  : for  when  they  are  de- 
prived of  all  their  impure  air,  they  yield  no  more  vola- 
tile alkali ; and  when  all  the  volatile  alkali  has  been 
feparated  from  them  by  the  force  of  fire,  they  yield  no 
more  impure  air  or  azote. 

M.  Fourcroy  fays  that  the  principles  fit  for  forming 
the  volatile  alkali  and  the  Pruffian  blue,  are  found  more 
abundantly  in  the  animal  than  in  the  vegetable  king- 
dom, and  fometimes  in  fuch  abundance,  that  thefe  two 


voider  fays,  the  fame  principles  as  the  al- 
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plants ; they  yield  a much  greater  quantity 
of  empyreumatic  oil  and  volatile  alkali  on 
being  diftilled  ; and  the  coal  left  behind 
in  the  retort,  on  being  burned  in  the  open 
air,  leaves  no  fixed  alkali  mixed  with  the 
afhes  which  remain. 

Of  Charcoal,  Earth,  &c.  left  in  the  Retort. 

I HAVE  mentioned  that,  when  vege- 
table and  animal  fubftances  are  diftilled  in 
clofe  veffels,  and  the  heat  has  been  gra- 
dually raffed  till  it  made  the  veffels  red 
hot,  and  kept  in  that  ftate  till  all  the  parts, 
which  are  capable  of  being  volatilifed,  have 
come  over  into  the  receiver,  there  remains 
in  the  retort  a quantity  of  matter,  which, 
when  taken  out  of  the  retort,  after  it  is 
cold,  is  of  a black  colour,  and,  on  being 
examined,  is  found  to  be  made  up  of  char - 

compounds  have  been  found  ready  formed  in  animal 
fubftances  fome  time  after  death  ; and  in  the  Antilles  de 
Chimie,  tom.  i.  p.  65,  he  mentions  the  cafe  of  a wo- 
man of  thirty-five  years  of  age,  who  was  a patient  in 
the  Hotel  Dieu,  who  was  reduced  to  a very  low  ftate, 
and  whofe  blood  tinged  linen  of  a blue  colour,  and  was 
in  a diftblved  ftate. 

M 3 coal, 
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coal , an  earth,  a faline  matter , and  Tome  few 
metallic  particles.  The  quantity  of  this 
black  matter  is  always  more  or  lefs  in 
proportion  to  the  folidity  of  the  fubftance 
which  has  been  diftilled,  the  mod:  folid 
yielding  the  largeft  quantity  ; in  fome  it 
amounts  to  near  a third  of  the  weight  of 
the  original  fubftance,  in  others  not  to  a 
lixth. 

M.  Lavoifier  and  fome  other  modern 
chymifts  allege  that  charcoal  is  a primitive 
fubftance,  at  leaft  that  it  has  not  hitherto 
been  decompofed ; that  of  itfelf  it  is  of  a 
fixed  nature ; but  when  united,  by  the 
force  of  fire,  to  pure  air,  it  forms  aerial 
acid  ; and  with  inflammable  air,  oil  : 
that  in  animal  and  vegetable  fubftances 
it  affifts  in  forming  the  folid  parts;  and 
that  the  vegetative  and  animal  procefles 
produce  effects  fomewhat  fimilar  to  thofe 
of  heat  in  the  veflels  of  thefe  organic 
bodies  ; and  unite  part  of  it,  in  them,  with 
pure  and  infarnmable  airs , for  the  formation 
of  acids,  and  oils  in  vegetables ; and  of  fat, 
oil,  mucus,  and  other  juices  in  animals. 

On  the  contrary,  M.  Metherie,  in  the 


new 
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new  edition  of  his  EJfai  Analytique,  pub- 
lished A.  D.  1788,  and  other  chymifls, 
affert  that  charcoal  is  not  a fimple,  but  a 
compound  fubftance,  made  up  of  pure,  im- 
pure, inflammable y and  acid  airs  ; and  affirm 
that  they  have  extracted  thefe  matters 
from  it ; and  that  the  charcoal  of  animal 
fuoftances  contains  likewife  a quantity  of 
phofphoric  acid. 

This  account  of  charcoal,  given  by  M. 
Metherie,  is  fo  very  different  from  that 
given  by  M.  Lavoifier,  that  it  is  not  eafy 
to  know  what  to  think  of  it ; it  requires 
a number  of  accurate  experiments  to  be 
made  by  able  artifts,  to  determine  which 
of  them  is  in  the  right. 

The  earth  of  bones  and  other  animal 
fubftances  which  is  left  after  the  caput 
mortuum  has  been  burned  in  the  open  air, 
is  now  known  to  be  of  the  calcareous 
kind,  but  fo  intimately  united  with  the 
phofphoric  acid,  that  it  may  be  looked 
upon  as  a phofphoric  felenites  ; and  M. 
Fourcroy  fufpe&s  that  the  earth  of  plants 
will  be  found  to  be  of  the  fame  nature. 

The  fixed  and  the  neutral  falts,  and  like- 
M 4 wife 
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wife  the  metallic  matters  found  in  the 
alhes  of  the  caput  mortuum , have  been 
already  confidered  ; and  therefore  I fhall 
fay  no  more  about  them  at  prefent. 

SECT.  VI. 

Of  Combustion,  or  the  Burning  of 
Animal  and  Vegetable  Substan- 
ces IN  THE  OPEN  Air. 

I HAVE  already  obferved  frequently 
that  the  fire  and  the  effects  it  produces  are 
every  day  prefented  to  our  eyes  ; and  al- 
though the  ableft  philofophers  and  chy- 
mifts  have  in  all  ages  employed  their  time 
in  inveftigating  its  nature,  yet  they  had 
eftablilhed  nothing  certain  ; that  all  they 
had  faid  was  only  mere  conjecture  and 
hvpothefis ; and  that  mankind  remain  as 
ignorant  about  its  true  nature,  as  they 
were  a thoufand  years  ago  : nor  is  it  yet 
determined  what  fire  is,  or  what  are  its 
real  properties  ; for  chymifis  are  even  at 
this  day  divided  in  their  opinions  whether 
light  and  heat  be  only  properties  of  fire,  or 

diltinCl 
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diftindt  bodies  ; and  the  different  divifions 
they  have  made  of  heat,  matter  of  heats 
and  of  light,  phlogifton,  caufticon,  and  ca- 
lorique,  &c.  are  only  a play  of  words,  to 
fill  up  blanks  in  the  different  theories  and 
fyftems  they  have  formed. 

From  the  obfervation  of  the  effedts  of 
fire  which  daily  prefent  themfelves  to  our 
view,  it  appears  that  all.  animal  and  ve- 
getable, and  likewife  many  mineral  fub- 
ftances  contain  a quantity  of  matter  which 
is  readily  adted  upon,  and  fet  in  motion 
by  that  adtive  principle  called  fire,  when 
fubjedfed  to  its  influence  under  certain  cir- 
cumftances;  and  that  even  the  fmalleft 
particle  of  fire,  when  once  it  is  fet  at  li- 
berty, is  capable  of  fetting  in  motion  all 
the  matter,  capable  of  feeding  it,  with 
which  it  comes  in  contadt,  and  of  fpread- 
ing  its  influence  all  around  with  the  great- 
eft  rapidity  ; for  the  fmalleft  fpark  which 
comes  from  a plate  of  iron  ftruck  with  a 
flint,  if  properly  managed,  is  capable  of 
fetting  on  fire  and  deftroying,  in  a very 
fhort  fpace  of  timie,the  largeft  fhips,  houfes, 
and  towns  built  of  combuftible  matter. 


It 


1 76  Of  the  Analyfis  of 

It  has  long  been  obferved  that  no  body 
would  bum  without  being  in  contact  with 
air  ; and  the  experiments  of  late  chymifts 
have  afcertained  that  this  air  mu  ft  contain 
pure  air ; and  that  the  combuftion  is  al- 
ways more  or  lefs  rapid  in  proportion  to 
the  purity  of  the  air  in  which  the  body  is 
placed,  and  to  the  quantity  of  pure  air 
which  is  fupplied  during  the  time  of  the 
conflagration  : for  if  a combuftible  body 
be  placed  under  the  receiver  of  an  air 
pump,  from  which  the  air  is  extra&ed,  it 
will  not  burn  on  the  application  of  fire  ; 
but  if  the  receiver  be  filled  with  pure  air, 
it  will  burn  in  it,  till  all  the  pure  air  is 
exhaufted,  or  decompofed,  after  which  it 
will  burn  no  longer  : and  if  a combuftible 
body  be  fet  in  a place  where  it  is  expofed 
to  a brifk  current  of  pure  air,  it  will  burn 
with  the  greateft  rapidity  till  all  the  com- 
buftible matter  is  either  deftroyed  or  eva- 
porated, or  fo  decompofed  as  to  be  no  longer 
capable  of  burning. 

Hence  we  fee  the  reafon  why  .bodies 
put  into  retorts,  or  other  clofe  veflels,  to 
which  the  air  has  no  accefs,  do  not  take 

fire. 
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fire,  or  burft  out  into  flame,  but  are  only 
decompofed  when  expofed  even  to  a heat, 
which  renders  the  veflels  in  which  they 
are  contained  red  hot ; and  why  the  fame 
bodies,  on  being  expofed  to  a current  of 
pure  air,  burn  brifldy,  and  are  reduced  to 
afhes  when  fire  is  applied  to  them. 

From  all  the  experiments  lately  made 
it  appears  that  pure  air  is  one  of  the  great 
agents  for  feeding  or  keeping  up  flame. 

M.  Lavoifier,  in  his  Vraite  Element  airs 
de  Chimie , p.  478,620.  obferves,  that  com- 
bullion  is  no  other  thing  than  the  decom- 
pofition  of  oxigenous  gas,  effedled  by  a 
combuftible  body,  where  the  oxigene  or 
pure  air  which  formed  the  bafis  of  the 
gas  is  abforbed  ; while  the  matter  of  heat 
(or  calorique)  and  light  are  difengaged, 
and  fet  at  liberty  ; and  that,  to  bring  this 
combufiion  about,  it  is  neceffary  that  the 
bafis  of  the  oxigenous  gas,  that  is  the  pure 
air,  have  more  affinity  with  the  combufti- 
ble body  than  it  has  with  the  matter  of 
heat,  and  be  abforbed  by  it ; and  that  fome 
heated  body  be  brought  near  to  break  the 
equilibrium,  and  make  the  firft  impref- 

fion 
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lion,  fo  as  to  let  the  whole  in  motion  : for 
no  combuflion  can  take  place  while  every 
thing  remains  in  equilibrio,  in  the  tempe- 
rature in  which  we  live ; an  additional 
quantity  of  heat  mud  be  at  firft  applied, 
though  the  matter  of  heat,  afterwards  let 
loofe,  by  the  decoropofitionof  the  oxigenous 
gas,  is  fufficient  to  keep  up  the  combuftion 
till  the  combuftible  body  is  fully  faturated, 
and  no  longer  capable  of  abforbing  pure 
air  or  oxigene. 

He  fays  that  a great  part  of  the  appear- 
ances obferved  in  diftilling  vegetable  lub- 
ftances  in  clofe  veflels,  are  to  be  met  with 
in  burning  them  in  the  open  air ; but  that 
the  prefence  of  atmofpheric  air  introduces 
three  new  ingredients  into  the  operation, 
which  are  pure  and  impure  airs , and  the 
matter  of  heat  (the  caloHque)\  two  of 
which  at  leaf!  occafion  confiderable  changes 
in  the  refult  of  this  procefs.  He  alleges 
that  the  inflammable  air  of  the  vegetable, 
or  that  which  comes  from  the  decompo- 
lition  of  water,  on  being  driven  off  in  form 
of  gas  by  the  force  of  fire,  flames  imme- 
diately on  coming  in  contact  with  the  air, 
3 and 
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and  forms  water  again,  by  uniting  with 
the  pure  air  of  the  atmofphere,  and  that 
the  matter  of  heat  (le  calorique)  of  the 
two  gafes  which  become  free,  at  lead  in 
greater  part,  produces  flame  : that  when 
all  the  inflammable  air  has  been  driven  off, 
burned,  and  reduced  to  water,  the  char- 
coal which  remains  now  burns,  but  with- 
out flame,  and  efcapes  under  the  form  of 
aerial  acid,  carrying  with  it  a portion  of 
the  matter  of  heat,  which  had  reduced  it 
to  the  ftate  of  a gas.  The  furplus  of  the 
matter  of  heat  (le  calorique)  being  fet  at 
liberty,  efcapes,  and  produces  the  heat  and 
light  which  one  obferves  in  the  burning  of 
charcoal. 

Every  vegetable,  he  fays,  is  in  this 
manner  reduced  to  water  and  aerial  acid  ; 
and  there  remains  only  a fmall  portion  of 
a grey-coloured  matter,  known  by  the 
name  of  afhes,  which  contains  the  only 
true  fixed  principles,  which  enter  into  the 
compofition  of  vegetables. 
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SECT.  VII. 

Of  the  Analysis  of  Vegetable  and 
Animal  Subtasnces  by  Putrefac- 
tion. 

HAVING  mentioned  the  changes 
brought  about  on  animal  and  vegetable 
fubftances,  by  being  expofed  to  the  influ- 
ence of  fire,  both  in  clofe  veflels  and  in  the 
open  air ; I come  next  to  take  a view  of 
thofe  produced  by  putrefaction. 

Putrefaction,  which  is  commonly  look- 
ed upon  as  the  third  ftage  of  fermentation, 
makes  a complete  analyfis  of  all  vegetable 
and  animal  matter  ; it  difengages  and  difi- 
fipates  the  totality  of  their  conftituent 
principles,  leaving  nothing  behind  but 
their  fixed  earthy  and  metallic  parts,  and 
a little  charcoal. 

While  plants  or  animals  live  and  remain 
in  health,  the  vegetative  and  animal  pro- 
cefifes  prevent  any  fermentation  or  putre- 
faction from  taking  place  ; but  when  they 
are  dead,  and  expofed  to  a certain  degree  of 

heat 
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heat  and  of  moifture,  in  a place  to  which 
air  has  accefs,  they  begin  to  ferment,  or 
to  putrefy,  according  to  what  nature  they 
are  of.  Vegetable  fubftances  generally  un- 
dergo a kind  of  fermentation  before  they 
putrefy:  animal  mold  commonly  putrefy 
immediately  ; their  juices  having  already 
undergone  fuch  changes  in  the  vefiels  to 
which  they  belonged,  as  were  analogous 
to  the  two  firft  ftages  of  fermentation,  and 
to  the  beginning  of  the  third  or  the  pu- 
trid. 

When  vegetable  or  animal  fubftances 
are  fo  placed  as  to  be  expofed  to  a certain 
degree  of  heat  and  moifture,  the  matter  of 
heat  unites  with  the  different  forts  of  air 
which  form  part  of  their  component  prin- 
ciples, and  reduces  them  to  the  ftate  of 
gafes,  which,  being  volatile,  feparate  from 
the  body  left  to  putrefy  ; but  thefe  gafes, 
on  coming  in  contact  with  each  other,  and 
with  the  charcoal  and  other  component 
principles  of  the  body,  which  are  now  fet 
at  liberty,  either  immediately  evaporate, 
or  unite  two  and  two  together,  according 
So  the  degree  of  affinity  which  they  have 

to 
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to  each  other,  and  form  new  combina- 
tions. 

i.  Of  the  Putrefaction  of  Vegetable  Sub* 
fames. 

M.  LAVOISIER  fays  that  vegetable 
fubftances,  formed  of  the  three  neceflary 
fubftances  only,  viz.  the  pure  and  inflam- 
mable airs  and  charcoal , ferment  with  diffi- 
culty ; and  their  putrefadlion  is  a long  time 
of  being  completed  ; and,  when  it  does  take 
place,  that  the  inflammable  air,  on  feparat- 
ing,  efcapes  in  form  of  inflammable  gas  ; 
and  that  the  pure  air  and  charcoal,  uniting 
with  the  matter  of  heat,  evaporate  in  form 
of  aerial  acid,  leaving  nothing  behind  but 
the  vegetable  earth,  mixed  with  a little 
charcoal  and  iron. 

Alkalefcent  vegetables,  fuch  as  thofe  of 
the  cruciform  and  cepaceous  tribes,  which 
contain  impure  (mephitic)  air,  befides  the 
three  neceflary  principles,  putrefy  foon  ; 
for  this  air  has  been  found  to  haften  and  to 
promote  putrefaction  greatly,  and  it  unites 
with  part  of  the  inflammable  gas,  and 

efcapes 
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efcapes  with  it  in  form  of  a volatile  alkali, 
which  gives  a peculiar  penetrating  fmell  to 
luch  putrid  matter. 

Some  plants  contain  alfo  phofphoruSj 
and  others  fulphur  ; and  when  vegetables 
containing  them  putrefy,  part  of  the  in- 
flammable air  unites  with  the  phofphorus, 
and  forms  phofphorated  inflammable  gas, 
which  ftrikes  the  nofe  with  a fmell  of  rot- 
ten flfh  5 and  part  unites  with  the  fulphur, 
and  forms  inflammable  hepatic  gas,  which 
has  the  fmell  of  rotten  eggs  ; hence  vege- 
tables, and  more  particularly  animal  fub- 
ftances  that  contain  impure  air , phojphorus , 
and  fulphur , when  they  putrefy,  emit  a 
imofl:  difagreeable  fetid  fmell,  which  arifes 
from  a mixture  of  the  volatile  alkali,  and 
of  phofphorated  and  fulphurated  inflamma- 
ble gafes,  which  feparate  from  thefe  fub- 
ftances  during  the  time  of  putrefaction. 

2.  Of  the  Putrefaction  of  Animal  Subfances , 

ANIMAL  fubftances  contain  nearly  the 
fame  principles  as  the  alkalefcent  vegeta- 
bles, viz.  pure , impure , and  inflammable  airs , 
N charcoal , 
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charcoal,  phofphorus,  and  a pittance  of  fulphitf 
and  of  Iron  ; but  the  proportions  of  imj 
pure  and  inflammable  airs,  and  of  phof- 
phorus  and  of  fulphur,  is  greater  in  them 
than  in  vegetables  : hence  a greater  quam* 
tity  of  volatile  alkali,  and  of  phofphora- 
ted  and  fulphurated  inflammable  gafes  is 
formed,  and  feparated  from  them,  and  oc- 
caflons  a itronger,  more  difagreeable,  fetid 
fmell,  than  what  arifes  from  vegetables. 
Hitherto  neither  vegetable  nor  animal  fub- 
ifances  have  been  lb  accurately  analyfed, 
as  to  afcertain  either  the  proportions  of 
their  component  principles,  or  the  quantity 
of  the  different  products  which  they  yield. 

With  regard  to  putrefaction,  M.  Me- 
therie  obferves,  if  vegetables  be  putre- 
fied, either  under  water  dr  in  heaps,  that 
the  inflammable  air,  or  the  inflammable 
hepatic  air,  if  there  be  any,  aCts  upon 
the  iron,  reduces  it  to  the  ftate  of  a 
black  aethiops,  which  is  attracted  by  the 
lcadftone,  and  gives  a black  colour  to  the 
whole  mafs  ; hence  that  all  plants  or  woods 
which  putrefy  under  water,  or  in  a heap, 
acquire  a black  colour  : whereas,  if  the 

putrefabtion 
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put  re  fa  £1  ion  is  made  in  the  open,  air,  the 
iron  paffes  to  the  hate  of  an  ochre,  and  the 
putrefied  vegetables  become  of  a reddifh  or 
ochry  colour.  That  all  falts,  even  tartarus 
vitriolatus,  nitre,  fea  fait,  and  fixed  alkalies, 
are  decompofed  by  putrefaction  ; and,  after 
vegetable  or  animal  fubftances  have  been 
completely  putrefied,  that  not  a refidue 
of  them  is  to  be  found  in  the  matter  which 
remains.  He  tells  us  that  M.  Parmantier 
diffolved  two  pounds  (thirty-two  ounces) 
of  fea  fait  in  a quantity  of  water,  and  put 
into  the  water  fome  Ikait  and  brett  filh, 

t 

which  he  allowed  to  hand  till  they  putre- 
fied ; and,  afterwards,  till  the  putrefaction 
was  entirely  over,  and  they  emitted  no 
more  putrid  fmell : for  a long  time  the 
fetid  fmell  was  almoft  unfupportable,  and 
he  was  obliged  to  add  water  from  time  to 
time.  At  laft,  when  the  putrefaction  was 
quite  completed,  he  examined  the  water 
which  remained,  and  got  from  it  only  one 
ounce  of  fea  fait,  without  any  loofe  alkali ; 
fo  that  thirty-one  ounces  of  the  fea-falt 
had  been  decompofed.  And  he  adds,  that 
the  fame  thing  takes  place  in  putrefying 
N 2 vegetable 
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vegetable  fubftances  with  falts,  as  hap- 
pened here  with  the  fifh. 

The  excrements,  particularly  of  carni- 
vorous animals,  contain  a quantity  of  oily 
matter,  formed  by  the  union  of  charcoal 
with  part  of  the  inflammable  air  ; and  like- 
wife  a quantity  of  hepatic  and  phofpho- 
rated  inflammable  gafes,  which  give  them 
their  fetid  fmell.  M.  Metherie  tells  us, 
that  it  has  been  found  by  experiment  that 
the  green  matter,  which  fwims  at  the  top 
of  water  that  covers  human  excrement  in 
ditches,  which  are  ufed  as  neceflaries,  is 
compounded  of  fulphur  and  calcareous 
earth. 

M.  Lavoifier  obferves,  that  the  procefs 
of  putrefaction  fometimes  produces  par- 
ticular effects  under  certain  circumftances : 
he  tells  us  that  M.  Fourcroy  and  JVL 
Thouret,  in  examining  the  progrefs  of 
putrefaction  in  bodies  which  had  been  bu- 
ried under  ground,  where  the  accefs  of 
air  was  prevented,  found  the  mufcular 
parts  often  converted  into  a true  animal 
fat , which  he  thinks  muft  have  happened 
from  the  impure  (mephitic)  air  of  the  ani- 
mal 
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mal  fubftance  having  fome  how  or  other 
made  its  efcape ; and  from  the  inflammable 
air  and  charcoal,  which  remained,  uniting 
and  forming  fat  after  it  was  gone.  This 
explanation  of  the  manner  in  which  this 
change  was  brought  about,  feems  to  be 
mere  conjecture,  founded  on  no  certain 
fads  or  experiments. 

SECT.  VIII. 

Of  the  Vinous  Fermentation. 

FERMENTATION,  or  that  procef$ 
by  which  certain  fubftances  combined  with 
water  produce  a fermented  liquor,  con- 
taining fpirit,  or  alcohol,  has  been  called 
the  vinous  fermentation  ; and  the  con- 
tinuance of  it  to  produce  an  acid  or  vine- 
gar, has  been  called  the  acetous  fermen- 
tation. The  proper  fubjeCts  of  tlrefe  fer* 
mentations  are  vegetable  juices,  which 
contain  a faccharine  principle,  and  a cer- 
tain quantity  of  an  extractive  matter.  Sugar 
refined  to  its  utmofl:  purity  will  not  feiv 
ment  j it  requires  the  afliftance  of  yeft,  or 

N 3 of 
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of  fome  other  extractive  matter,  called  a 
ferment,  to  excite  an  inteftine  motion  in 
the  liquor ; though  brown  fugar,  or  me- 
la(Tes,  which  contain  likewife  an  extrac- 
tive matter,  ferment  readily.  When  a 
liquor  impregnated  with  a due  proportion 
of  fuch  materials  is  to  be  fermented,  it  muft 
be  put  into  a calk,  which  is  to  be  filled  about 
nine  tenths  of  its  height;  then  to  be  (lightly 
covered,  and  fet  in  a degree  of  heat  capable 
of  raifing  the  quickfilver  of  Fahrenheit’? 
thermometer  to  between  60  and  70  de- 
grees ; after  which  the  fermentation  will 
foon  begin,  and  muft  be  allowed  to  go  011 
till  the  vinous  procefs  is  finilhed. 

Hitherto  chymifts  are  neither  agreed  as 
to  the  nature  or  number  of  the  principles 
which  compofe  the  bodies  which  are  the 
fubjeCts  of  fermentation,  nor  as  to  the 
changes  which  are  produced  during  the 
operation,  nor  as  to  the  principles  of  which 
the  fpirit  or  matter  produced  are  formed. 

If  the  fadts  mentioned  by  M.  Lavoifier, 
in  the  account  he  gives  of  experiments 
made  by  himfelf,  relative  to  the  fubjeCt, 
(hall  be  found  to  agree  with  thofe  of  fu- 
ture 
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Eure  operators,  and  no  miftake  has  been 
committed,  it  will  fet  this  matter  in  a 
clear  light.  His  experiments  were  made 
with  fubftances  whole  component  prin- 
ciples he  had  afcertained  ; to  wit , fugar  y 
water , and  yejl,  in  preference  to  the  juice 
of  the  grape,  or  of  other  vegetables,  whofe 
analyfis  was  more  complicated,  and  not  fo 
eafy  to  be  made  with  accuracy. 

He  diffolved  100  pounds  of  fugar  in 
400  pounds  of  water ; and  added  to  this 
folution  10  pounds  of  yeft  from  beer, 
which  contained  7 pounds,  3 ounces,  6 
drachms,  and  44  grains  of  water,  and  2 
pounds,  12  ounces,  1 drachm,  28  grains  of 
dried  yeft. 

The  100  pounds  of  fugar  contained 

8 pounds  of  inflammable  air 

28 of  charcoal 

64  — of  pure  air 

The  407  pounds,  3 ounces,  6 drachms, 
44  grains  of  water,  including  the  water  of 
the  yeft,  contained 

lb.  oun.  'dr.  gr. 

61  i 2 71.40  of  inflammable  air 
and  350  2 3 44.60  of  pure  air 

n4 
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The  2 pounds,  12  ounces,  1 drachm,  2$ 
grains  of  dried  yeft,  contained 

lb.  oun.  dr.  gr. 

— 12  4 59  of  charcoal 

1 — 4 5 9'3°  inflammable  air 

— o 5 2.94  of  impure  air 

1 10  2 28.76  of  pure  air 

Hence  we  fee  that  the  whole  materials 
ufed  in  this  procefs  contained 

lb.  oun.  dr.  gr. 

Of  inflammable  air  69  6 O 8.70 
Of  pure  air  - - 411  12  6 1.36 

Of  impure  air  - - o o 5 2.94 

Of  charcoal  - - - 28  12  4 59 

510 


Having  afcertained  the  quantity  and 
quality  of  each  of  the  component  principles 
of  the  liquor  to  be  fermented,  he  put  the 
whole  into  a veffiel  fitted  with  an  appa- 
ratus for  receiving,  and  afterwards  exa- 
mining the  different  gafes,  which  might 
be  feparated  (a  defcription  of  which  he 
has  given  in  the  third  part  of  his  Traite 
Elementaire),  and  fet  this  veflel  in  a place 

where 
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where  the  heat  raifed  the  quickfilver  from 
652.  to  724  degrees^of  Fahrenheit’s  thermo- 
meter. 

In  an  hour  or  two  after,  he  could  per- 
ceive the  marks  of  a beginning  fermen- 
tation ; fome  air  bubbles  rofe  to  the  fur- 
face  of  the  liquor,  and  broke.  After  fome 
time  the  air  bubbles  became  very  frequent, 
rofe  to  the  furface,  and  difcharged  a quan- 
tity of  aerial  acid,  accompanied  with  a 
froth  or  fcum,  which,  on  examination, 
proved  to  be  part  of  the  yeft;  and  the  whole 
liquor  feemed  to  be  in  a ferment,  or  to  boil. 

At  the  end  of  fome  days,  according  to 
the  degree  of  heat,  the  fermentation  di- 
minifhed,  but  did  not  ceafe  entirely  till 
after  fome  time. 

The  weight  of  aerial  acid  which  had 
feparated  in  this  operation,  and  which  was- 
preferved  in  a proper  receiver,  was  3$ 
pounds,  5 ounces,  4 drachms,  and  19 
grains  5 and  it  had  carried  along  with  it 
13  pounds,  14  ounces,  and  5 drachms  of 
water,  which  had  condenfed  in  the  re- 
ceiver. 

And  M.  Lavoifier  fays  that  there  re- 
mained 
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mained  behind  in  the  veflel,  where  the 
fermentation  had  been  carried  on,  a vinous 
liquor,  gently  acid,  which  was  at  firft 
muddy  or  turbid,  and  then  clear,  after  de- 
positing a little  yeft,  which  weighed  397 
pounds,  9 ounces,  and  29  grains. 

There  Should  feem  either  to  have  been 
loft  during  the  time  of  the  operation,  or 
to  have  remained  in  the  veflel,  a lee  or 
dreg  weighing  63  pounds,  3 ounces,  6 
drachms,  and  24  grains,  which  M.  Lavoi- 
fter  takes  no  notice  of ; though  he  lumps 
them  into  the  following  table  which  he 
gives  of  the  produfts  got  by  fermenta- 
tion, and  of  the  principles  which  he 
obtained  from  each  of  thefe  produdls  by 
analyfing  them  Separately. 

The  produfts  obtained  were, 

v lib.  oun.  dr.  gr. 

1.  Of  aerial  acid  - - - 35  5 4 19 

2.  Of  water  - 408  15  5 14 

3.  Of alkohol  - - - - 57  II  1 58 

4.  Of  acetous  acid  - - - 2800 

5.  Of  fugar  which  r emained  updecompof.  4 143 

6.  Of  yeft  undecompofed  - - 1 6 o 50 

• 11  * 1 

5io 
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•The  principles  of  which  thefe  products 
ijvere  compofed  were  as  follow ; 


Aerial  acid. 

TS 

lb.ojm. 

dr.gr. 

351b.  5 ®un.  4 dr.  19  gr.  1 

li 

0 

'Of pure  air  - ~ 

Of  charcoal  - - - 

25 

9 

7 

14 

1 34 

2 57 

JVater. 

4oSlb.  itoun.  cdr.  14  gr. 

^ 1 

Of  pure  air  - - 347 

10 

0 59 

• Jil 

V 

Of  inflammable  air  * 

6z 

5 

4 2? 

''Of  pure  air  combined 

Alkohol. 

with  inflammable 

3i 

6 

1 64 

W 

Of  inflammable  air  com- 

7 lb.  noun.  1 dr.  58  gr. 

.s 

r3 

bined  with  pure  air 

5 

2 

5 3 

C 

O 

Ofinflammable  aireom. 

bined  with  charcoal 

4 

0 

5 0 

A 

i~Of  charcoal  - 

16 

11 

5 63 

Acetous  acid. 

]1 

f Of  inflammable  air 

0 

2 

4 0 

lb.  8 ounces 

f | 

Of  pure  air  - 

I 

11 

4 0 

1 s 

1^  Of  charcoal  - 

0 

10 

0 0 

Sugar  remaining 
undecompofed . 

1 

' Of  inflammable  air  - 

0 

5 

1 67 

41b.  1 oun.  4 dr.  3 gr. 

1 

Of  pure  air  - - 

2 

9 

7 27 

1 

_ Of  charcoal  - - - 

I 

2 

2 S3 

Teji  remaining 
undecompofed. 

•g 

r Of  inflammable  air 

0 

2 

2 41 

1 lb.  6 oun.  50  gr. 

Is, 

Of  pure  air  - - 

0 

13 

1 14 

f 

Of  charcoal  - 

0 

6 

2 30 

s 

L Of  impure  air  - - - 

0 

0 

2 37 

In  looking  over  this  table,  which  fhevvs 
the  grofs  matters  which  were  obtained 

from 
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from  the  five  hundred  and  ten  pounds  of 
materials  that  were  employed,  and  the 
principles  of  which  each  of  thefe  products 
was  compofed,  one  obferves  that  4 
pounds,  1 ounce,  4 drachms,  and  3 grains 
of  the  fugar  remained  undecompofed  ; fo 
that  only  95  pounds,  14  ounces,  3 drachms, 
and  69  grains  of  it  were  divided  into  its 
original  principles,  which  were, 

lb.  oun.  dr.  gr. 

Of  pure  air  - 61  6 o 45 

Of  inflammable  air  7 10  6 6 

Of  charcoal  26  13  5 19 

■ * 

95  H 3 7° 


From  whence  it  appears,  that  moft  of  the 
alkohol , and  of  the  aerial  and  acetous  acidst 
which  were  the  products  of  the  fermen- 
tation, were  formed  from  the  principles 
of  the  decompofed  fugar ; for  in  examin- 
ing the  quantities  of  the  different  prin- 
ciples which  thefe  products  are  faid  to 
have  yielded,  we  find  them  to  be  as  fol- 
low : 


2 
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5b.  oun.  dr.  gr. 

Of  pure  air  - - 58  8 7 26 

Of  inflammable  air  9 11  1 3 

Of  charcoal  - - 27  4 o 48 

95  8 1 5 


Which  comes  near  to  what  the  fugar  pro* 
duced : the  greateft  difference  is  in  the 
quantities  of  the  inflammable  air  ; that  in 
the  products  being  above  two  pounds 
more  than  in  the  original  fugar.  This 
additional  quantity  was  probably  fupplied 
from  the  water  and  yeft,  which  were  all 
in  fome  meafure  adted  upon  by  the  fer- 
menting procefs. 

M.  Lavoifier  alleges,  that  the  effedts  of 
fermentation  are  to  feparate  into  two 
portions  the  fugar,  which  is  an  oxide ; 
to  oxigenate  one  at  the  expence  of  the 
other,  to  form  of  it  aerial  acid  ; and  to 
difoxigenate  the  other  in  favour  of  the 
firft,  to  form  a combuftible  fubftance, 
which  is  alkohol  ; infomuch  that  if  it 
was  pofli'ble  to  recombine  the  aerial  acid  and 
the  alkohol , one  would  form  again  fugar.  It 
ought  however  to  be  remarked,  that  the 

inflammable 
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inflammable  air  and  the  charcoal  are  not 
in  a ftate  of  oil  in  the  alkohol,  but  are 
united  with  a portion  of  pure  air , which 
renders  them  mifcible  with  water  ; that 
thefe  three  principles  exift  in  a ftate  of 
equilibrium  in  the  alkohol ; and  that,  by- 
making  them  pafs  through  a glafs  or  china: 
tube  made  red  hot,  you  may  recombine 
them  two  and  two,  and  form  again  water  1 
inflammable  air , aerial  acid , and  charcoal . 

Such  is  the  fubftance  of  the  account 
given  by  M.  Lavoifier,  of  the  changes  and 
new  combinations  which  are  brought  about 
by  the  fermenting  procefs ; it  is  the  firft 
of  the  kind  which  has  been  publifhed  5 
and  fuch  inaccuracies  as  may  have  crept 
into  it,  may  probably  be  corrected  by  the 
author  himfelf,  who  is  ftill  bufied  in 
making  experiments  of  the  fame  kind, 
or  by  other  chymifts  who  are  following 
the  fame  purfuits. 


SECT. 
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SECT.  IX. 

Of  the  Acetous  Fermentation. 

AFTER  the  vinous  fermentation  is 
over,  if  the  liquor  be  left  in  the  fame 
temperate  degree  of  heat  as  before,  where 
the  air  has  free  accefs  to  it,  a frefh  fer- 
mentation, called  the  acetous,  takes  place ; 
which  converts  the  wine  into  vinegar. 

The  addition  of  the  lees  of  wine,  or  of 
vinegar,  or  of  tartar  reduced  to  a powder, 
or  of  a fmall  quantity  of  good  vinegar,  or- 
of  the  fkins  and  ftalks  of  grapes,  cherries, 
currants,  &c.  or  of  ye  ft  or  other  ferments, 
promotes  the  acetous  fermentation  greatly  ; 
and  the  putting  the  liquor  into  wooden 
calks  in  which  vinegar  has  been  kept, 
produces  the  fame  effects. 

M.  Fourcroy  fays  that  the  three  condi- 
tions neceffary  for  promoting  this  fermen- 
tation are,  i.  A degree  of  heat  which 
raifes  Fahrenheit’s  thermometer  to  between 
76  and  84  degrees  : 2.  A vifcous  and  at 

the  fame  time  an  acid  body,  fuch  as  mu- 
1 cila^re 
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cilage  and  tartar  : 3.  The  contadt  of  a iti 

And  he  approves  much  of  the  method  re- 
commended by  Dr.Boerhaave,  of  employ- 
ing two  calks,  with  a hurdle  made  of  ozier, 
and  covered  with  twigs  and  ftalks  of  vine 
put  near  the  bottom ; ahd  filling  the  one: 
full,  and  the  other  only  half  full ; and 
daily  filling  the  one  that  is  only  half  full, 
from  the  other  that  is  full ; and  continuing 
to  do  fo  till  the  vinegar  is  completely 
formed,  which  generally  happens  in  about 
twelve  or. fifteen  days. 

M.  Lavoisier  alleges,  that  the  acetous 
fermentation  is  no  other  than  the  acidify- 
ing of  wine  by  the  abforption  of  pure  air 
from  the  atmolphere  ; in  proof  of  which 
lays,  1 . That  wine  cannot  be  convert- 
ed into  vinegar  without  the  contadt  of  air  s 

2.  That  the  acetous  fermentation  is  ac- 
companied with  a diminution  of  thevolume 
of  air  in  which  it  is  performed  ; and  that 
this  diminution  is  occafioned  by  an  abforp- 
tion of  pure  air  by  the  fermenting  liquor: 

3.  That  wine  may  be  transformed  into 
vinegar,  by  impregnating  it  with  pure  air 
in  any  manner  whatever. 


Vinegar 
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Vinegar,  he  fays,  is  a compound,  whofe 
acidifiable  bafis  is  made  up  of  inflammable 
air  and  charcoal ; but  that  the  proportions 
of  thefe  two  ingredients  are  not  yet  known ; 
and  that  this  bafis  is  reduced  to  the  ftate  of 
an  acid,  by  the  mixture  of  pure  air  : and  he 
thinks  this  proved  by  an  experiment  made 
by  M.  Chaptal,  profeflbr  of  chymiftry  at 
Montpelier.  He  took  a quantity  of  aerial 
acid,  difengaged  from  beer  in  a ftate  of  fer- 
mentation, and  impregnated  it  with  water 
to  the  point  of  faturation,  which  was  till 
it  had  abforbed  about  a quantity  equal  to 
its  own  bulk  : this  he  put  into  a cellar,  in 
vefiels  which  allowed  accefs  to  air ; and 

4 

at  the  end  of  fome  time  the  whole  was  con- 
verted into  vinegar.  The  aerial  acid  arifing 
from  beer  in  fermentation  in  the  vat,  is  not 
pure  ; it  carries  with  it  a fmall  quantity  of 
alcohol,  which  it  keeps  diffolved  : there  are 
therefore  in  water,  impregnated  with  aerial 
acid,  difengaged  from  vinous  liquors  in  a 
ftate  of  fermentation,  all  the  materials  fit  for 
forming  an  acetous  acid.  The  alcohol  fur- 
nifhes  the  inflammable  air  and  a portion  of 
charconl,  and  the  aerial  acid  fuppliesf  the  reft 
O of 
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of  the  charcoal  and  pure  air  ; and  the  air 
of  the  atmofphere  contributes  what  is  defi- 
cient of  pure  air,  to  carry  the  mixture  to  the 
flate  of  acetous  acid. 

From  hence,  he  fays,  it  appears  that  it 
is  only  neceiTary  to  add  inflammable  air  to 
aerial  acid,  to  convert  it  into  vinegar,  or, 
to  fpeak  more  generally,  to  transform  it 
into  a vegetable  acid,  for  thefe  differ  from 
each  other  only  in  the  degree  of  their  oxi- 
genation  ; and  that,  on  the  contrary,  it 
is  only  neceffary  to  take  away  the  inflam- 
mable air  from  a vegetable  acid,  to  convert 
it  into  aerial  acid. 

When  the  acetous  fermentation  has 
been  completed,  and  the  liquor  has  drop- 
ped its  feculent  part,  and  become  clear  and 
tranfparent,  the  clear  part  of  the  vinegar 
is  to  be  drawn  off  into  another  cafk,  which 
is  to  be  flopped  and  put  in  a cool  place : 
if  it  be  allowed  to  remain  on  the  lees  oV 
dreg,  the  putrid  fermentation  is  apt  to 
take  place,  and  the  vinegar  to  be  fpoilt. 

It  has  been  common  to  employ  the  worft 
wines  for  making  vinegar;  but  experience 
has  fliewn  that  the  flronger  and  more  i pi— 
4 ritiious 
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rituous  the  vinous  liquor  is,  the  better 
and  Wronger  vinegar  it  yields. 

Vinegar  does  not  depofit  tartar,  as  wine 
does ; that  fait,  M.  Fourcroy  fays,  feems 
to  combine  with  the  fpirit  and  water,  and 
to  contribute  to  the  tafte  and  other  proper- 
ties  of  this  acid. 

SECT.  X. 

Objections  made  to  the  New  Theory 
of  Chymistry. 

SUCH  are  the  outlines  of  the  newchy- 
mical  fyftem  laid  down  by  Meffrs*  Lavoi- 
fier,  Morveau,  Fourcroy,  and  Bertholet, 
which  was  firft  made  known  to  the  world 
in  a work  entitled  The  New  Chymical 
Nomenclature,  which  was  published  in 
the  year  1^87,  and  fince  then  by  works  of 
the  above-named  and  other  ingenious  phi- 
lofophers,  who  have  adopted  their  theory, 
and  made  experiments  relative  to  thefe  fub- 
jects.  However,  fince  the  publication  of 
the  Nomenclature,  other  able  chymifts 
have  raifed  a number  of  obje&ions  to  it, 
of  which  the  following  feem  to  be  amongft 
the  principal : 

O 2 1 ft. 
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ift,  It  has  been  doubted  whether  light 
and  heat  are  real  diftindt  fubflances,  or  are 
only  the  qualities  and  properties  of  other 
bodies. 

2dly,  That  what  is  called  the  calorique , 
or  matter  of  heat,  is  either  the  phlogifton  of 
Stahl,  or  a matter  nearly  approaching  to  it, 
or  what  has  been  called  latent  heat ; and 
that  it  was  only  a love  of  novelty  which 
could  induce  them  to  give  it  a new  name. 
M.  Gadolin  thinks  that,  according  to  the 
plan  of  the  Nomenclature,  the  academi- 
cians ought  to  have  called  it  gafogene,  be- 
caufe  in  melting  bodies  it  reduces  them  to 
a date  of  gas,  or  elaflic  fluid  ; in  the  fame 
manner  as  they  have  expreffed  themfelves 
by  the  word  oxigene , for  the  matter  they 
^uppofe  generates  acid  ; and  hydrogene , for 
the  matter  which  contributes  to  the  form- 
ation of  water. 

3dly,  That  the  compofition  and  decom- 
pofition  of  water,  difcovered  by  the  Hon. 
Henry  Cavendifh,  and  fupported  by  a num- 
ber of  ingenious  experiments  made  by  M. 
Lavoifier  and  other  French  academicians, 
on  which  a great  deal  of  the  new  theory 
is  built,  has  been  denied  of  late  by  Dr. 

Prieftley 
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Prieftley  and  M.Metherie.  Future  trials, 
however,  can  only  determine  whether  Mr. 
Cavendifh  and  the  French  academicians,  or 
Dr.  Priefidey  and  M.  Metherie,  have  com- 
mitted miftakes  in  performing  their  expe- 
riments. 

4thiy,  That  the  authors  of  the  New  No- 
menclature have  afferted,  that  the  bafis  of 
pure  air  (called  by  them  oxlgene)  is  the 
univerfal  acidifying  principle  ; but  they 
have  mentioned  nolefs  than  twenty-fix  dif- 
ferent kindsof  acids,  and  havedemonftrat- 
ed  from  experiment  (or  believed  they  have 
done  fo)  that  only  a few  of  thefe  acids  are 
thus  formed  : but  they  have  not  hitherto 
been  able  to  make,  or  to  decompofe,  any 
of  the  others  which  they  mention  ; nor 
have  they  been  able  to  fhew  the  exigence 
of  pure  air  in  them,  or  to  afeertain  the  na- 
ture of  their  acidifiable  bafes  : and  there- 
fore, till  they  can  analyfe  them,  or  at  lead: 
part  of  them,  it  cannot  be  admitted  as  a 
certain  truth,  that  all  acids  are  formed  in 
this  manner.  Profelfor  Gadolin,  of  Abo, 
fays,  further,  that  as  we  are  ignorant  of  the 
nature  of  the  bafis  of  pure  air,  and  of  the 
manner  in  which  it  combines  itfelf  with 
( O 3 bodiesj 
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bodies,  we  cannot  affirm  that  it  is  the  prill- 
ciple  of  acidity ; for  we  do  not  know  whe- 
ther it  gives  acidity,  or  whether,  by  its 
combination,  it  only  fets  at  liberty  bodies 
which  already  had  the  properties  of  acids. 

5thly,  That  Dr.  Prieftley,  M,  Metherie, 
and  a number  of  other  late  authors,  tell 
us  they  have  performed  experiments, 
which  prove  that  the  aerial  and  other 
acids  have  been  formed  in  a different 
manner  from  what  is  mentioned  by  M. 
Lavoifier;  and  that,  in  repeating  many  of 
the  experiments  mentioned  by  him,  and 
the  other  French  academicians,  in  fupport 
of  their  new  fyftem,  they  had  turned  out 
differently  from  what  is  reported  by  them. 
Dr.  Prieftley,  in  the  Philofoph.  Tranf. 
vol.  lxxix.  p,  7,  tells  us  that  he  never 
failed,  when  the  experiments  were  con-? 
dudted  with  due  attention,  to  procure  fome 
acid,  whenever  he  decompofed  dephlo?? 
gifticated  (pure)  and  inflammable  air  in 
clofe  veflfels ; and  concluded  from  thence 
that  an  acid  was  the  neceffary  refult  of 
the  union  of  thefe  two  forts  of  air.  And 
in  vol.  Ixxviii.  p.  319,  he  fays,  “ I have 
fuppofed,  with  M.  Lavoifier  and  others, 

that 
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that  the  principle  of  acidity  is  in  the  de- 
phlogiflicated  (pure)  air  only  ; but  as  the 
acid  is  always  formed  by  the  union  of  this 
air  and  the  inflammable,  it  may  perhaps 
with  equal  probability  be  fuppofed  to  be 
in  either  of  them,  or  to  be  a compound  of 
them  both.” 

6thly,  That  M.  Gadolin  does  not  think 
the  denomination  of  oxide  agrees  to  all  me- 
tals combined  with  the  oxigene  ; becaufe, 
if  fome  appear  to  have  acquired  fome  pro- 
perties of  an  acid,  others  feem  to  have  ac- 
quired thofe  of  earths  or  of  alkalies. 

7 thly.  That  they  have  denied  that  inflam- 
mable air  is  feparated  from  many  metals, 
during  the  time  of  calcination,  and  when 
fubjected  to  other  particular  procefies ; 
which  feems  to  be  proved  by  the  expe- 
riments of  the  Honourable  H.  Cavendifh, 
of  Dr.  Prieftley,  and  others. 

8thly,  In  confidering  the  account  given 
of  water  being  compoled  of  85  parts  of 
pure  air,  and  15  parts  of  inflammable 
air,  as  above  mentioned,  it  fhould  feem 
that,  if  this  was  the  cafe,  water  fhould 
be  one  of  the  mod  inflammable  fub- 
o4  fiances 
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fubftances  known  ; for,  on  the  application 
of  fire  to  inflammable  air,  placed  in  a large 
receiver  filled  with  pure  or  dephlogifti- 
cated  air,  it  burns  with  great  violence: 
may  not  one  fufpeCt  that,  if  water  is  a 
compound,  fome  fubtile  and  hitherto  un- 
known matter  enters  into  its  compofi- 
tion,  which  renders  it  an  extinguilher  in- 
ifead  of  a promoter  of  flame  ? This  however 
is  only  mere  conjecture,  thrown  out  with  a 
view  of  engaging  thofe  very  able  and  ac- 
curate philofophers,  who  are  employed  at 
prefent  in  chymical  refearches,  to  remove 
all  objections  to  this  doCtrine,  if  it  be  well 
founded. 

From  all  which  it  appears  that,  al- 
though the  new  theory  feems  to  be  juft  in 
fome  points,  yet  that  a great  deal  re- 
mains ff ill  to  be  done,  before  it  can  be 
received  in  its  full  extent ; and  that,  al- 
though it  may  be  well  founded,  yet  that 
it  will  require  a length  of  time,  and  the 
labours  of  many,  to  eflablilh  it  on  a firm* 
bafis,  and  to  correCt  the  many  errors  and 
miftakes  which  may  have  been  committed, 
ill  operating  on  fuch  fubtile  objeCts. 

PART 
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PART  III, 


Of  the  Application  of  the  New 
Theory  to  the  former  Parts  of 
this  Work. 

IN  this  third  part  the  Author  has  endea- 
voured to  point  out  fome  of  the  prin- 
cipal alterations  which  it  may  be  necef- 
fary  to  make  in  the  theoretical  part  of  the 
foregoing  work,  fhould  the  new  chymical 
do&rine  prove  well  founded  ; and  has 
likewife  marked  fome  few  things,  which 
he  thought  neceffary,  that  had  either  been 
omitted,  or  have  occurred  fince  his  work 
was  printed. 


SECT. 
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SECT.  I.  ^ 

Of  ACIDS. 

(See  vol.  i.  chap.  n.  p.  41.) 

IN  the  chapter  on  Acids,  the  following 
are  the  principal  things  which  occurred  to 
the  Author,  in  looking  over  the  very  late 
works  of  our  modern  chymifts,  that  had 
not  been  taken  notice  of  before. 

1 . Of  the  Sulphureous  or  Vitriolic  Acid. 

(See  vol.  i.  p.  42,  &c.) 

THE  fulphureous  or  vitriolic  acid  is 
now  almoft  always  prepared  from  fulphur} 
which  was  believed  by  Dr.  Stahl  to  be 
made  up  of  a large  quantity  of  this  acid, 
and  a ffnall  quantity  of  phlogihon  ; and 
that  fulphur,  when  it  was  burnt  *,  was 

decompofed, 

* Of  late  it  has  been  found,  both  in  England  and  in 
France,  that  fulphur  may  be  burned  more  eafily  and  at 
a cheaper  rate  in  chambers,  than  in  any  fort -of  glals  or 
earthen  veflels  ; and  therefore  chambers,  lined  every 
where  with  lead,  have  been  fitted  up  for  that  purpofe  ; 

and 
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decompofed,  and  that  the  acid  rofe  in 
form  of  a fine  vapour,  which,  when 
received  into  a proper  veflel,  condenfed 
in  form  of  a liquor ; whilft  the  phlo- 
gifton,  which  was  too  fubtile  to  be  con-* 
fined  in  any  fort  of  veflel  s,  made  its  efcape  ; 
and  that  the  condenfed  liquor,  when  pu-*- 
rifled,  by  diddling  off  the  water  which  was 
mixed  with  it,  formed  the  fixed  vitriolic 
or  fulphureous  acid  ; but  that  when  this 
fixed  acid  was  united  to  a certain  quantity 
of  inflammable  matter,  as  mentioned  in 
vol.  i.  p.  48,  it  became  volatile,  and  was 
called  the  volatile  vitriolic  acid.  But  M. 
Lavoifier,  and  his  affociate  academicians, 
now  tell  us  that  fulphur  is  a fimple  fub* 
fiance,  which,  when  burned  in  atmofpherio 
or  in  pure  air,  attradts,  during  the  time  of 
its  combuflion,  fuch  a quantity  of  the 
hafis  of  pure  air  (the  oxigene)  as  converts 
it  into  a fulphureous  acid  ; which,  they 
fay,  may  be  demonffrated  by  burning  a 
quantity  of  fulphur  in  a clofe  veflel,  filled 

and  the  fulphur  has  been  fo  placed  in  them,  as  to  be 
fxpofed  to  a current  of  air $ and  a fufficient  quantity  of 
water  has  been  put  in  the  bottom  of  the  chambers,  to 
facilitate  the  condenfation  of  the  acid  vapour. 
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with  pure  air : for,  after  the  burning  \sr 
over,  it  will  be  found  that  the  fulphur 
converted  into  this  acid,  has  gained  as 
much  additional  weight  as  the  pure  air, 
in  which  it  has  been  burned,  has  loft.  M. 
Bertholet,  in  repeating  thefe  experiments, 
obferved,  in  one  experiment,  that  69  parts 
of  fulphur  attra&cd  31  parts  of  the  balls 
of  pure  air,  and  with  them  formed  100 
parts  of  vitriolic  acid;  and,  in  another,  that 
72  parts  of  fulphur  only  attradled  28  parts 
of  the  pure  air,  to  form  the  fame  quantity 
of  acid* 

The  fame  academicians  allege  that  ful- 
phur is  capable  of  two  degrees  of  impreg- 
nation with  the  balls  of  pure  air  (the  oxi- 
gene);  the  fir  ft,  when  it  is  fully  faturated 
with  it,  and  conftitutes  the  fixed  fulphure- 
ous  or  vitriolic  acid,  which  they  call  acide 
fulphurique  : the  fecond,  when  it  is  impreg- 
nated only  with  a certain  quantity  of  the 
oxigene  (lefs  than  in  the  former  cafe),  and 
becomes  of  a volatile  nature  ; in  which  ftate 
it  has  been  called  by  the  Englilh  volatile 
vitriolic  acid , and  by  the  French  academi- 
cians acide  fulphur  enx. 

They  tell  us,  likewife,  that  this  acid,  in 

thefe 
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thefe  two  different  ftateS,  has  different 
properties,  for  that  neutral  falts  made  with 
them  and  alkaline  falts  differ  from  one 
another  ; but  hitherto  thefe  falts  have  not 
been  particularly  examined. 

Notwithftanding  what  the  French  aca- 
demicians have  faid,  Dr.  Prieffley  ftill 
continues  to  fupport  the  dodtrine  of  phlo- 
gifton,  and  to  affert  that  fulphur  is  a com- 
pound body  made  up  of  vitriolic  acid  and 
it ; and,  amongff  other  proofs  of  its  being 
fo,  he  fays  that  he  has  converted  oil  of 
vitriol  into  fulphur,  by  evaporating  it  to 
drynefs,  under  a receiver  filled  with  in- 
flammable air. 

Mr.  Kirwan,  in  the  new  edition  of  his 
Effay  on  Phlogifton  and  the  Conftitution 
of  Acids,  publifhed  in  the  year  1789,  after 
confidering.  what  the  French  academicians 
have  faid  on  this  fubjedt,  admits  that  ful- 
phur enters  wholly  into  the  compofitionof 
the  acid  of  fulphur,  and  that  air  of  fome 
fort  or  other  is  abforbed,  during  the  con- 
verfion  of  fulphur  into  an  acid  ; and  has 
given  it  as  his  opinion,  that  this  acid 
■confiffs  of  a bafis  or  radical  principle, 

which 
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which,  when  faturated  with  phlogifton, 
conftitutes  fulphur ; when  faturated  with 
fixed  air,  becomes  common  fixed  vitriolic 
acid i and,  when  combined  partly  with  the 
one  and  partly  with  the  other,  becomes 
volatile  vitriolic  acid ; fo  that  volatile  vitri- 
olic acid  is  nothing  elfe  but  common  vi- 
triolic acid,  holding  fulphur  in  folution. 

The  French  academicians  have  made  a 
long  reply  both  to  Dr.  Prieftley  and  Mr. 
Kirwan ; but  the  matter  in  difpute  ftill 
feems  to  remain  undecided. 

2.  Nitrous  Acid. 

(See  vol.  i.  p.  55,  &c.) 

THE  nitrous  acid  has  for  fome  years 
been  known  to  be  made  up  of  two  forts 
of  air,  or  rather  of  their  bafes,  to  wit,  the 
impure  (or  azote),  and  thzpure  (or  oxigene), 
in  the  proportion  of  one  part  of  the  impure 
to  three  parts  of  the  pure.  It  has  been 
divided  into  thefe  two  forts  of  air,  and 
been  again  formed  by  uniting  them. 

Dr.  Prieftley  mentions  the  nitrous  air 
in  vol.  lxii.  of  the  Philo  fop  hical  Tranfac- 
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tions  for  the  year  1772  ; and  the  Hon.  H. 
Cavendifh,  in  vol.  lxxv.  for  the  year  1785, 
gives  an  account  of  his  having  produced 
nitrous  acid,  by  uniting  thefe  two  airs  by 
means  of  the  eledlric  fpark ; and,  in  the 
year  1788,  he  repeated  the  fame  experi- 
ment * with  the  fame  fuccefs  ; and  the 
experiments  of  M.  Lavoifier  and  the  other 
academicians  confirm  the  truth  of  M.  Ca- 
vendifh’s  opinion,  of  the  nitrous  acid  being 
formed  by  the  intimate  union  of  thefe  two 
forts  of  air.  From  thefe  accounts  it  ap- 
pears that  the  acid  of  nitre . is  made  up  of 
the  fame  materials  as  the  common  atmo- 
fpheric  air,  but  in  different  proportions  : 
this  accounts  for  the  artificial  formation 
of  nitre,  when  certain  earths,  containing 
alkaline  fairs  and  materials  capable  of 
fermenting  and  of  putrefying,  are  expofed 

* Mr.  Cavendifh’s  experiment  was  this : he  put 
into  a glafs  tube  Tome  foap  ley,  and  with  it  feven  parts 
of  pure  air  and  three  parts  of  impure  air;  and,  having 
fliut  the  tube,  he  made  the  eledtric  fpark  pafs  through 
it  ; after  which,  by  filtering  and  evaporating  the  foap 
ley,  he  obtained  a fmall  quantity  of  nitre,  the  acid  of 
which  muft  have  been  formed  by  the  intimate  union  of 
the  two  airs,  brought  about  by  the  eledtric  fpark. 
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to  the  common  air  for  a length  of  time  % 
for  the  materials,  when  thus  expofed,  at- 
tract from  the  atmofphere  a quantity  of 
pure  and  impure  airs,  which  are  united  by 
the  fermenting  and  prutrefcent  proceffes, 
which  are  perpetually  going  forward  ill 
thefe  heaps  of  materials,  and  form  nitrous 
acid ; which  is  immediately  attracted  by 
the  alkaline  falts,  with  which  thefe  ma- 
terials abound. 

M.  Lavoiher,  and  the  other  academi- 
cians, tell  us  that  the  nitrous,  like  the 
vitriolic  acid,  is  capable  of  appearing  in 
various  forms,  which  depend  upon  the  dif- 
ferent proportions  of pure  and  of  impure  air 
of  which  it  is  compofed.  i.  When  there 
are  two  parts  (in  weight)  of  pure  air  to 
one  of  impure,  the  produft  is  nitrous  gas , 
which  is  not  mifcible  with  water,  but 
has  fuch  an  affinity  with  pure  air,  that  it 
attracts  it  from  the  atmofphere  when  it 
comes  in  contact  with  it.  2.  When  there 
are  three  parts  of  pure  to  one  of  impure 
air , the  produdl  is  a red  fuming  liquor, 
called  nitrous  acid:  M.  Lavoifier  fays  that 
thefe  two  fubftances,  the  nitrous  gas,  and 

nitrous 
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nitrous  acid,  may  be  converted  into  each 
other ; for,  by  adding  pure  air  to  the 
gas,  it  becomes  nitrous  acid ; and,  by  fe- 
parating  fome  of  the  pure  air  from  the 
nitrous  acid,  by  means  of  heat,  it  is  reduced 
to  the  ftate  of  gas.  3.  When  the  pro- 
portion of  pure  air  is  to  that  of  the  impure 
as  four  to  one,  the  producl  is  a white  acid, 
without  colour,  which  the  French  call 
acide  nitrique ; this  Dr.  Metherie  fays  is  the 
pure  nitrous  acid,  and  is  much  more  active 
than  the  fuming  fpirit  of  nitre. 

\ 

3.  Muriatic  Acid. 

(Seevol.  i.  page  65,  &c.) 

THE  authors  of  the  new  chymical 
theory  have  fuppofed,  from  analogy,  that 
this,  like  the  fulphureous  and  nitrous  acids, 
is  a compound  formed  by  the  union  of  an 
acidifiable  bafis  with  pure  air  (the  oxi- 
gene);but  hitherto  they  have  not  been  able 
to  demonftrate  its  acidifiable  bafis,  or  to 
prove  that  it  contains  pure  air.  This  acid 
however  fhould  feem  to  be  capable  both  of 
being  compofed  and  decompofed,  though 
P hitherto 
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hitherto  we  are  ignorant  of  the  manner  in 
which  this  is  brought  about ; for  a quantity 
of  fea  fait  is  always  got  from  the  mud  walls 
prepared  for  the  generation  of  nitre  : and 
M.  Palmantier,  as  I before  obferved,  found 
that  31  ounces  of  fea  fait  (out  of  32  which 
he  dilfolved  in  water,  in  which  fkate  and 
bret  fifh  were  allowed  to  putrefy,  and  let 
ftand  till  the  putrefaction  was  entirely  over) 
had  been  decompofed,  and  had  evaporated 
during  the  time  that  the  putrid  proeefs 
had  been  going  forward ; without  leaving 
a remnant  of  either  the  acid  or  the  alka- 
line parts  behind. 

One  part  of  muriatic  acid  mixed  with' 
three  of  the  nitrous,  has  been  called 
aqua  regia , from  its  having  the  property 
of  dilfolving  gold,  which  uled  to  be  called 
the  king  of  metals.  For  a long  time  it 
was  fuppofed  that  the  addition  of  the  pure 
nitrous  acid  gave  it  this  property  ; but  it 
has,  been  difcovered  lately  that  it  was  not 
the  nitrous  acid  itfelf,  but  a quantity  of 
pure  air  (oxigene),  which  it  imparted  to 
the  muriatic  acid,,  which  gave  it  this 
quality  ; for  if  the  muriatic  acid  be  im- 
pregnated 
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pregnated  with  a quantity  of  the  oxigene, 
by  diftilling  it  along  with  the  ealces  of 
manganefe,  or  of  mercury,  or  with  any 
other  fubftance  abounding  with  pure  air, 
it  acquires  the  fame  property  of  diffolv- 
ing  gold,  as  when  it  is  mixed  with  nitrous 
acid. 

This  acid,  when  lat u rated  with  pure 
air,  becomes  more  volatile,  and  is  always 
in  a ftate  of  gas  ; when  thus  impregnated, 
it  is  not  abforbed  by  water  in  fuch  quan- 
tity as  before  ; it  diffolves  filver,  quick- 
filver,  lead,  &c;  without  effervefcence  : 
and  M.  Bertholet  mentions  that  it  is  ca- 
pable of  uniting  with  a number  of  acidi- 
fiable  bafes  ; and  that  the  falts  formed  from 
this  Union  are  capable  of  detonating  with 
charcoal;  and  with  a number  of  metallic 
fubftances  ; and  that,  when  the  balls  of 
the  pure  air  (the  oxigene)  is  in  large  quan- 
tity, the  explolions  are  frequently  fo  vio- 
lent as  to  become  dangerous.  M.  La- 
voider  fays,  if  this  acid  be  oxigenated 
beyond  a certain  degree,  that  it  precipitates 
to  the  bottom  of  the  veffel  in  which  it  is 
kept,  in  a concrete  forrm 
P % 


M,  Bout- 


2 1 8 Application  of  the  New  'Theory 

M.  Bourdelin,  in  the  Memoirs  of  the 
French  Royal  Academy  of  Sciences  for  the 
year  1742,  has  endeavoured  to  prove  that 
the  acid  of  fuccinum  (amber)  was  the 
muriatic;  but  from  the  experiments  I made 
with  this  fait  in  the  year  1767,  an  account 
of  which  is  given  in  vol.  lvii.  of  the  Phi- 
lofophical  Tranfadtions,  p.  509,  &c.  it  is 
evident  that  the  fal  fuccini  is  an  acid  of 
a particular  kind  ; and  the  neutral  falts 
made  with  it  and  alkaline  falts,  are  very 
different  in  figure,  talfe,  and  other  proper- 
ties, from  thofe  made  with  the  muriatic 
acid. 


4.  Aerial  Acid , called  Fixed  Air . 

(See  vol.  i.  page  93,  &c.) 

CHYMISTS  are  not  as  yet  agreed  about 
the  compofition  of  this  acid.  M.  Lavoi- 
fier  calls  it  acide  carbonique , and  afferts 
that  it  is  made  up  of  72  parts  of  the  bafis 
of  pure  air  (the  oxigene)  and  28  parts  of 
charcoal ; and  fays  that  it  may  be  prepared 
by  burning  charcoal  in  pure  air  in  form  of 
gas,  or  by  combining  powder  of  charcoal 

with 
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with  a metallic  calx  (or  oxide),  in  a juft 
proportion.  Dr.  Metherie  feems  to  doubt 
of  thefe  fadts  : and  Dr*  Prieftley,  in  a 
paper  publifhed  in  vol.  lxxviii.  art.  2,  for 
the  year  1788,  tells  us  that  he  has  pro<- 
cured  fixed  air  by  uniting  pure  and  mjiam - 
mable  airs  together. 

5 . Phofiphoric  Acid. 

(See  vol.  i.  page  100.) 

THE  phofphoric  acid,  according  to  the 
new  chymical  dodtrine,  is  phofphorus,  fa- 
turated  with  the  balls  of  pure  air  (or  ox- 
igene). 

Phofphorus  was  difcovered  about  the 
year  1667,  by  an  alchymift  of  the  name 
of  Brandt.  Till  within  thefe  few  years 
it  was  believed  to  exift  only  in  the  urine  j 
but  of  late  it  has  been  difcovered  to  be  con- 
tained in  almoft  all  animal  fubftances,  and 
in  many  vegetable,  particularly  in  thofe 
called  alkalefcent.  At  prefent  its  acid  is 
moftly  procured  from  bones,  which  con- 
tain it  in  large  quantity,  fo  firmly  united 
to  a calcareous  earth,  that  it  is  not  dif- 
P 3 lodged 
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lodged  by  calcination.  The  method  now 
generally  employed  for  l'eparating  it  from 
bones,  is  this  : 

Take  a quantity  of  bones,  calcine 
them  to  whitenefs,  reduce  them  to  a very 
fine  powder  ; pour  on  this  powder  as  much 
diluted  fulphureous  acid  as  will  diffolve  a 
great  part,  but  not  the  whole,  of  the  pow- 
der ; digeft  them  together  for  12  hours, 
and  during  that  time  ftir  them  about  fre- 
quently with  a wooden  fpatula,  by  which 
means  the  fulphureous  acid  will  diflodge 
the  phofphoric,  and  form  a felenites  with 
the  calcareous  earth  of  the  bones,  which 
will  precipitate  to  the  bottom  of  the  liquor, 
while  the  phofphoric  acid  will  remain 
united  to  the  water  ; then  decant  off  and 
{train  through  a cloth  the  watery  acid  li- 
quor ; wafh  the  felenites  with  diftilled  wa- 
ter, and  add  the  water  to  the  diluted  phof- 
phoric acid  ; after  this,  boil  the  liquor, 
which  will  drop  a quantity  of  felenites  as 
it  evaporates  ; and,  when  it  drops  no  more, 
feparate  all  that  has  formed,  either  by 
{training  theliquor  through  a fine  cloth,  or 
by  filtering  it  through  paper;  and  then 

evaporate 
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evaporate  the  liquor  till  there  remains  in 
the  evaporating  glafs  a matter  of  the  con- 
fidence of  honey,  or  foft  extract,  and  of  2 
brown  colour  ; put  this  into  a crucible, 
and  let  it  remain  over  the  nre  till  it  emits, 
no  more  fulphureous  and  aromatic  fmell, 
and  till  it  ceafes  to  boil.  In  this  date  it  has 
a half  vitreous  confidence,  an  acid  tade, 
and  attra&s  the  humidity  of  the  air  : if 
this  glafs  be  reduced  to  a fine  powd«r, 
and  be  mixed  with  a third  part  of  its 
weight  of  powdered  charcoal,  and  then 
thrown  into  a heated  crucible,  it  forms  a 
good  phofphorus. 

The  acid  of  phofphorus,  procured’  in 
the  manner  above  mentioned,  is  not  fo 
pure  as  that  obtained  by  combudion,  or 
by  the  nitrous  acid,  and.  therefore  is  not  fo 
proper  to  be  ufed  for  experiments.  M.  La- 
voider  fays  that  the  bed  method  of  fib- 
tain  ing  it  pure,  and  free  of  all  mixture,  is 
to  burn  phofphorus  under  a glafs  bell, 
whofe  infide  has  been  moidened  with  wa- 
ter ; and  that  during  the  combudion  it 
abforbs  twice  and  a half  its  own  weight  of 
$he  bads  of  pure  air,  the  oxigen^.  Phofpho- 
P ^ rug 
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rus  may  likewife  be  converted  into  an  acid, 
by  burning  it  {lowly  in  the  following  man- 
ner : — Place  fmall  bits  of  it,  fupported  by 
pieces  of  wood,  in  the  infide  of  a wide  glafs 
funnel,  whofe  node  has  been  fet  into  the 
mouth  of  a cryftal  bottle  ; and  leave  it  ex- 
pofed  to  the  air,  when  it  will  abforb  by 
flow  degrees  fuch  a quantity  of  the  bafis  of 
pure  air  (the  oxigene)  as  will  convert  it 
into  an  acid ; and  this  acid,  as  it  forms,  will 
attradb  moidure  from  the  open  air,  and  will 
run  per  deliquium,  and  fall  down  into  the 
bottle  in  which  the  node  of  the  glafs  fun- 
nel had  been  placed  : but  the  phofphoric 
acid  thus  formed  will  contain  lefs  of  the 
oxigene,  that  is,  it  will  be  lefs  acid,  than 
when  the  phofphorus  has  been  burnt 
quickly. 

Phofphorus  may  likewife  be  converted 
into  phofphoric  acid,  by  diddling  it  when 
mixed,  either  with  the  nitrous  acid,  or 
with  oxigenated  muriatic  acid,  in  the  fol- 
lowing manner : 

Take  a retort  with  a tube  riling  from  the 
upper  fide  of  the  wide  part  of  its  neck,  and 
let  the  tube  have  a glafs  dopper  fitted  to  it. 
Place  this  retort,  after  it  has  been  half 

filled 
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filled  with  nitrous  acid  (or  with  oxigenated 
muriatic)  in  a fand  heat,  and  fit  a receiver 
to  it  : take  out  the  Hopper  of  the  glafs 
tube,  and  introduce  by  it,  fucceffively, 
fome  fmall  pieces  of  phofphorus,  which 
the  nitrous  acid  will  immediately  difiolve 
with  an  cffervefcence,  and  part  of  the  ni- 
trous acid  will  rife  in  form  of  red  fumes; 
continue  to  add  by  degrees,  after  the  ef- 
fervefcence  raifed  by  each  piece  of  phof- 
phorus is  over,  till  the  acid  will  diffolvc 
no  more  ; then  put  the  Hopper  into  the 
tube,  and  apply  fuch  a heat  to  the  retort  as 
will  force  over  all  the  nitrous  acid  into 
the  receiver,  which  ought  to  be  a tubulated 
one ; then  remove  the  fire,  and  allow  the 
retort  to  cool  ; when  the  phofphoric  acid 
will  be  found  in  it,  partly  in  a folid,  partly 
in  a liquid  form.  In  this  procefs,  the  ni- 
trous acid,  or  the  oxigenated  muriatic,  if 
that  has  been  employed,  imparts  to  the 
phofphorus  fuch  a quantity  of  the  bafis  of 
pure  air  (the  oxigene),  as  to  convert  it  into 
an  acid ; and  the  remainder  of  the  nitrous 
acid  evaporates,  or  is  forced  over  into  the 
receiver,  when  the  heat  is  applied  to  the 

retort. 
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retort.  With  this  acid,  and  the  pure  foflit 
alkali,  a neutral  fait, called  natron  fhos- 
phoratum,  has  lately  been  prepared,  and 
been  ufed  as  a purgative  medicine,  indofes 
from  fix  to  ten  drams,  diffolved  in  from 
half  a pint  to  a pint  of  mutton  or  veal  broth. 
Dr.  Pearfon  recommends  it  to  be  prepared 
by  dilfolving  two  ounces,  feven  drams, 
and  two  grains  of  pure  cryftallized  natron, 
or  foflil  alkali,  in  four  ounces  and  three 
drams  of  diftilled  water,  which  has  been 
heated  till  it  raifes  the  quickfilver  of  Fah- 
renheit’s thermometer  to  between  140  and 
150  degrees ; and  then  to  add,  by  degrees, 
an  ounce  and  a fcruple  of  pure  phofphoric 
acid ; and,  after  the  effervefcence  is  over,  to 
boil  the  liquor  for  a few  minutes,  and  then 
to  pour  it  into  a fh allow  vefiTel,  placed  m 
a temperature  of  air  which  will  raife  Fah- 
renheit’s thermometer  to  between  80  and 
90  degrees,  and  allow  the  falts  to  fhoot 
into  cryftals  of  a rhomboidal  figure.  By 
repeated  evaporations  and  cryftallizations, 
one  gets  from  this  quantity  of  materials, 
from  three  ounces  ten  grains,  to  three 
ouncesand  a dram,  of  cryftallized  fait ; and 

if 
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if  the  water  which  remains  be  evaporated 
to  drynefs,  it  will  leave  about  150  grains 
of  a faline  matter, 

6.  Of  Vegetable  Acids. 

(See  vpl.  i.  page  71,  See.) 

HITHERTO  our  modern  chymiifs 
have  not  examined  vegetable  acids  with 
that  care  aqd  attention  which  theydeferve. 
Even  M.  Lavoifier  and  M.  Fourcroy,  in 
their  lateft  works,  tell  us  that  only  thir- 
teen different  kinds  of  them  had  been  dif- 
cpvered  ; though,  fp  long  ago  as  the  year 
1767,  I had  published,  in  vol.  lvii.  of  the 
Philofophical  Tranfadtions,  an  account  of 
twenty-two  different  kinejs  of  vegetable 
acids;  and  had  proved,  by  faturatingthem 
}vith  the  native  foffil  alkali  of  the  country 
of  Trippli  in  Barbary,  and  then  by  crystal- 
lizing the  neutral  falts  thereby  produced, 
that  each  of  them  differed  from  the  other, 
and  that  probably  the  acid  of  every  vege- 
table differs  in  its  natural  State,  in  fame 
fefpe&s,  from  that  of  another, 
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Monf.  Lavoifier  has  faid  that  all  vege? 
table  acids  are  formed  by  the  union  of  the 
oxigene  and  a bails  made  up  of  inflamma- 
ble air  and  charcoal,  and  fometimes  with 
the  addition  of  phofphorus  and  of  azote 
(or  impure  air)  ; and  that  thedifferent  pro- 
portions of  thefe  materials,  in  theircompo- 
fition,  conflituted  the  difference  between 
them. 

The  beft  method  of  obtaining  vegetable 
acids  for  making  experiments  with,  is  tq 
purify  the  acid  juice  by  filtering  and  by 
other  means,  and  then  to  concentrate  them 
by  evaporating  with  a gentle  heat,  or  by 
expoiing  them  in  the  open  air  in  the  time 
of  a hard  froft,  which  will  freeze  the  wa- 
tery part,  and  leave  the  acid  pure  behind, 
M.  Georgius  of  Stockholm,  by  expofing 
lemon-juice  to  a froify  air,  in  which  the 
quickfilver  of  Fahrenheit’s  thermometer 
hood  at  about  24  or  25  degrees,  reduced  it 
to  one  eighth  part  of  its  bulk. 

The  common  method  of  obtaining  ve- 
getable acids  in  a concentrated  hate,  em- 
ployed by  modern  chymifls,  has  been  to 
form  neutral  falts  with  them  and  the  ve- 
getable 
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getable  alkali,  or  with  calcareous  earth,  or 
with  fome  metallic  fubftance  ; and  then  to 
put  thefe  neutral  halts  into  a retort,  and  to 
pour  over  them  fome  of  the  ftrong  mineral 
acids,  which  fets  loofe  the  vegetable  acid;  fo 
that,  ondiftilling,  it  comes  over  into  the  re- 
ceiver : however,  it  ought  to  be  obferved 
that  this  method  is  apt  to  lead  into  error, 
if  we  are  not  on  our  guard  ; for  generally 
fome  of  the  lighter  parts  of  the  mineral 
acids  rife  and  come  over  into  the  receiver, 
and  mix  with  the  vegetable  acids ; and  if 
the  nitrous  or  oxigenated  muriatic  acids  be 
employed,  they  are  apt  to  impart  to  the 
vegetable  acids  fuch  a quantity  of  the  bafts 
of  pure  air  (the  oxigene)  as  alters  their  pro- 
perties ; befides,  thefe  ftrong  mineral  acids 
may  decompofe  the  vegetable  ; and  it  may 
perhaps  be  owing  to  fome  of  thofe  caufesj 
that  M.  Lavoifier  and  his  aflociates  were 
able  to  convert  the  acid  of  tartar  into  that 
oflorrel,  or  into  that  of  apple,  or  into  the 
acetous  acid.  For  thefe  reafons,  if  we 
make  ufe  of  the  ftrong  mineral  acids  to 
feparate  the  vegetable  from  neutral  falts, 
fome  method  ought  to  be  fallen  upon  to 

difcover, 
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difeover,  and  to  correct,  any  miftake  which 
may  have  been  committed,;  before  we 
draw  any  conclulion  with  regard  to  the 
nature  of  thefe  acids  in  the  natural  flate. 

7 . PruJJian  Blue, 

( See  vol.  i.  page  98.  ) 

IN  note  to  p.  170,  171,  of  this  Appen- 
dix, I have  mentioned  that  M.  Fourcroy  had 
obferved  the  Pruffian  blue  ready  formed 
in  animal  fu'bftances  : fince  that  fheet  was 
printed,  a gentleman,  who  formerly  flu- 
died  phytic,  came  to  town  to  atk  my  ad- 
vice, for  a pain  and  uneafinefs  at  his  fto- 
mach ; attended  fometimes  with  ficknefs 
and  vomiting,5  which  he  had  laboured 
under  for  fome  months.  In  giving  the 
hiftory  of  his  cafe,’  he  mentioned  that  what 
he  had  thrown  up,  when  attacked  with 
ficknefs  and  Vomiting,  was  generally  mixed 
with  a green  or  yellow  bile  j but  that,  in 
two  of  thefe  attacks,  what  he  vomited  was 
of  a bright  blue  colour^  exa&ly  refembling 
a folution  of  copper  in  diluted  volatile 
alkali ; a circumflance  which  he  laid  nei- 
ther he,  nor  the  apothecary  who  attended 

him 
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him  in  the  country,  could  account  fon; 
Might  this  blue  colour  have  proceeded 
from  Pruffian  blue  generated  in  the  biliary 
veffels,  which  coloured  the  bile  that  was 
mixed  with  the  contents  of  the  ftomach  ? 
Or  might  the  blue  colour  have  been  ge« 
Derated  in  the  ftomachj  the  gentleman 
having  taken  about  that  time  fome  bark 
mixed  with  a fmall  quantity  of  fal  martis  ? 

SECT.  IL 

Alkaline  Salts* 

( See  Vol.  i.  page  120.  ) 

HITHERTO  chymifts  have  not  been! 
&ble  to  decompofe  the  fixed  alkaline  falts^ 
and  therefore  many  of  them  have  ranked 
thefe  amongft  the  fimple  fubftances  ; but* 
notwithflanding,  others  ftill  fupport  the 
old  opinion  of  their  being  compounds. 
M.  Metherie  is  of  this  opinion,  and  fays 
that  they  only  differ  from  the  volatile 
alkali,  which  is  now  known  to  be  a com- 
pound, in  containing  more  inflammable 
air  ; but  he  has  not  hitherto  brought  any 
certain  proof  of  its  being  fo.  He  feems 
% likewife 
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likewife  to  fupport  the  opinion  of  alkaline 
falts  being  originally  formed  in  plants, 
and  not  generated  by  the  force  of  fire  ; and 
fays  that  the  neutral  falts  got  from  the  juices 
of  many  plants,  and  the  nitre  and  fea  fait 
generated  in  the  earthen  banks  prepared 
for  the  formation  of  nitre,  evidently  prove 
that  the  vegetable  and  foffil  alkalies  are 
not  always  the  product  of  combultion  ; 
and  he  quotes  M.  Lorgna  for  a fa£t,  which, 
if  true,  fhould  feem  to  put  this  matter 
beyond  all  manner  of  doubt.  In  p.  308 
of  tom.  ii.  fecond  edition,  of  his  Effiay  Sur 
Different  Airs , he  fays  that  M.  Lorgna, 
having  got  a large  parcel  of  the  kali  plant, 
burned  one  half  of  it,  and  infufed  its 
allies  in  boiling  water  for  fome  hours ; 
and  then  from  the  water,  which  he  ftrained 
off  and  evaporated  to  drynefs,  he  got  436 
grains  of  foffil  alkali  : that  after  this  he 
bruifed  the  other  half  of  the  kali  plant  ; 
and,  by  infufing  it  in  like  manner  in  boil- 
ing water,  and  then  evaporating  the  water 
after  it  had  been  ftrained  through  a cloth, 
he  got  473  grains  of  the  fame  fort  of  foffil 
alkaline  fait  as  he  had  obtained  from  the 
other  parcel. 

3 


I.  Vege- 
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1.  Vegetable  Alkali. 

(See  vol.  i.  page  125,  Sic.) 

M.  FOURCROY  tells  us,  that,  by  fa- 
turating  the  cauftic  vegetable  alkali  with 
aerial  acid,  and  expofing  it  to  the  vapour  of 
fermenting  liquors,  it  will  Ihoot  into  moft 
beautiful  cryftals,  which  tafle  mild,  and 
undergo  no  alteration  from  being  expofedto 
the  open  air;  that  they  diffolve  in  four  times 
their  own  weight  of  water  ; and  generate 
cold,  in  the  time  of  their  folution  in  the 
water.  This  Ihould  feem  to  be  another  in- 
ftance  of  what  I have  mentioned  in  page  69 
of  this  Appendix,  of  fome  falts  genera- 
ting cold  in  the  time  of  their  folution, 
when  in  a cryflallized  hate,  which  gene- 
rate heat  when  dried,  and  deprived  of  the 
water  of  their  cryftallization. 

2.  FoJJil  Alkali . 

(See  vol.  i.  page  131.) 

TIdE  native  foil'll  alkali,  the  natron  of 
the  ancients,  can  by  care  be  freed  ot  all 
impurities,  and. obtained  in  a hate  of  pu- 
rity ; but  the  fait  got  by  burning  the 
kali,  or  other  marine  plants,-  is  always 

mixed 
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mixed  with  the  vegetable  alkali,  from 
which  it  cannot  be  feparated  by  any  means 
we  hitherto  know : it  is  brought  to  us  from 
Spain,  mixed  with  afhes  and  other  impuri- 
ties, in  form  of  large  hard  black  lumps,  and 
goes  by  the  name  of  foda  or  barilla  : by 
breaking  thefe  lumps,  and  reducing  them 
to  a fine  powder,  and  then  boiling  this 
powder  repeatedly  in  fix  times  its  own 
weight  of  water,  till  the  water  becomes 
infipid,  and  then  feparating  all  the  info- 
luble  matters,  one  obtains,  by  evapora- 
ting to  drynefs  all  the  water  in  which 
the  barilla  has  been  boiled,  about  55 
pounds  of  alkaline  fait  from  100  of 
the  beft  grofs  black  barilla,  according  to 
the  account  given  by  Dr.  Dejean  of  Ley- 
den, in  his  Inaugural  Diflertation  de  Soda 
Hifpanica.  The  fait,  thus  obtained,  ought 
afterwards  to  be  purified,  in  the  manner 
recommended  in  the  New  Pharmacopoeia 
of  the  College  of  Phyficians  in  London. 

In  vol.  xxxv.  of  Obfervations  fur  la  Phy- 
fique,  &c.  p.  295,  for  the  year  1789,  there 
is  an  account  given  by  M.  Weftrumb  of  his 
having  precipitated  the  foffil  alkali  fromfea 
fait,  by  means  of  the  vegetable ; by  which  it 

appears 
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appears  that  from  2 6 pounds  of  fea  fait  dif- 
folved  in  60  pounds  of  water,  by  the  addi- 
tion of  25  pounds  of  pure  pot-a(hes,  he  ob- 
tained by  repeated  evaporations,  cryftalli- 
zations,  &c.  20  pounds  of  foffil  alkali  in 
large  cryftals,  and  one  pound  and  a half 
which  was  not  fopurej  befides  a large  quan- 
tity of  fal  digeftivus  and  lome  tartarus  vi- 
triolatus. 

3 . Volatile  Alkali. 

(Seevol.  ii  page  158,  &c.) 

M.  BERTHOLET*  in  the  year  1784, 
proved,  by  a number  of  experiments,  that 
the  volatile  alkali  is  formed  by  the  union 
of  impure  and  inflammable  airs  ; which 
has  fince  been  confirmed  by  other  ex- 
periments, mentioned  in  art.  23  of  vol. 
Ixxviii.  of  the  Philofophical  Tran  factions, 
by  Dr.  Auftin ; who  fays,  many  other 
fimilar  experiments  might  be  mentioned, 
but  thefe  are  fufficient  to  prove  that,  if 
light  phlogifticated  (/.  e . impure)  and 
light  inflammable  airs  be  prefented  to  each 
other,  at  the  inftant  of  their  leparation 
from  folid  or  liquid  fubftances,  and  before 
their  particles  have  receded  from  each 
other,  they  readily  combine,  and  generate 
volatile  alkali, 

Qj* 
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SECT.  III. 

Of  Neutral  Salts. 

(See  vol.  i.  page  172.) 

IN  looking  over  this  chapter  on  Neutral 
Salts,  I fee  little  to  be  added  or  fubtracled, 
as  I have  mentioned  all  thofe  which  are 
at  prefent  ufed  in  pradtice,  befides  feveral 
which  are  not  ; and  have  given  a particular 
account  of  the  beft  methods  of  preparing 
them,  and  of  their  virtues  and  ufes.  The 
falts  made  with  alkaline  fubftances  and 
the  mineral  acids  in  their  different  Hates 
that  is,  when,  according  to  the  new  fyf- 
tem,  they  have  been  more  or  lefs  impreg- 
nated with  the  bafis  of  pure  air  (the  ox- 
igene),  I have  not  mentioned;  as  hitherto 
none’of  them  have  been  ufed  as  medicines, 
or  been  particularly  examined. 

The  accounts  we  have  of  the  quantity 
of  water  it  takes  to  dilfolve  the  different 
falts,  and  of  the  degrees  of  cold  or  of  heat 
which  they  occafion  during  the  time  of 
their  folution  in  water,  differ  very  much 

from 
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from  one  another,  even  thofe  related  by 
authors  of  credit  ; owing  to  the  different 
ftates  the  halts  were  in,  at  the  time  the 
experiments  were  made  with  them,  and 
to  the  purity  and  temperature  of  the  wa- 
ter employed  for  their  folution  : circum- 
ffances  which  were  formerly  little  attended 
to,  as  being  fuppofed  to  be  of  no  mo- 
ment ; but  have  of  late  been  difcovered 
to  occaflon  a great  difference  in  the  re- 
fult  of  fuch  experiments.  Thus  Glau- 
ber halts,  fully  impregnated  with  water, 
diffolve  readily  in  this  fluid,  and  generate 
cold  during  the  time  of  their  folution  in 
it ; but  if  the  fame  fait  be  perfectly  dried, 
and  freed  of  all  the  water  of  its  crydalliza- 
tion,  it  becomes  much  more  difficult  of  fo- 
lution, and  generates  heat  at  that  time. 

In  order  to  obtain  a complete  table  of  the 
quantity  of  diddled  water  it  requires  to  dif- 
folve neutral  halts, a quantity  ofeach  of  them 
ought  to  be  prepared  in  the  mod  exact  man- 
ner,  and  in  a date  of  perfect  crydallization, 
and  experiments  be  tried  with  each  of  them 
in  that  date;  after  which  the  fame  experi- 
ments ought  to  be  repeated  with  parcels  of 
0^3  ths 
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the  fame  forts  of  falts,  after  they  have 
been  well  dried,  and  freed  of  all  the  water 
of  their  crystallization  ; and  likewife  be 
repeated  with  parcels  of  the  fame  forts  of 
falts,  freed  of  a half,  and  of  two  thirds,  of 
their  water,  to  fee  what  difference  the 
different  quantities  of  water  will  occafion. 
And  all  fuch  experiments  ought  to  be 
made  repeatedly,  and  with  diftilled  water 
of  different  degrees  of  heat,  and  in  a room 
where  the  air  is  kept  of  the  fame  tempe- 
rature, during  the  time  the  operations  are 
performed, 

1.  Magnejla  Vitriolata . 

(See  vo].  i.  prge  198.) 

Jppfom  Salt.- — M.  Fourcroy,  in  a me- 
moir pubiiii.ed  in  the  year  1784,  fays  that 
the  pure  magnefa  vitriolata,  made  with 
magnefia  and  the  vitriolic  acid,  is  an  efrio- 
refcent  fait ; and  not  one  that  runs  perdi- 
liquium,  as  the  common  Englifh  Epfom 
fait  does,  which  he  alleges  is  owing  to 
that  lalt  containing  about  a fifth  part  of 
the  magnefia  miiriata. 


Borax , 
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2.  Borax . 

(See  vol,  i.  page  231,  &c.) 

IN  my  preface  to  vol.  i.  I have  men- 
tioned that  this  fait  has  been  found  native 
in  the  country  of  Thibet  in  the  Eait  In- 
dies ; and  of  late  we  have  had  an  account, 
publifhed  by  Mr.  H.  Fr.  Hoefer,  apothe- 
cary to  the  Duke  of  Tufcany,  in  Italy* 
of  its  acid,  called  fal fedativus , having  been 
found  diflblved  in  the  water  of  the  lakes 
of  Caftel  Nuovo,  and  Monte  Rotundo,  in 
ahat  duchy,  fo  pure  as  to  form  a true 
borax,  by  faturating  it  vvith  foffil  alkali. 

SECT.  IV, 

Of  Metals. 

( See  vol.  i.  page  23  , &c.  ) 

METALS  have  for  a number  of  years 
been  looked  upon  as  compound  fubftances, 
made  up  of  a certain  earthy  matter  united 
to  phlogifton  (or  matter  of  heat),  which 
gave  them  their  metallic  properties  5 and 

Q 4 the 
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the  changes  which  they  underwent,  in 
being  calcined,  were  alleged  by  Stahl  and 
bis  difciples  to  be  brought  about  by  the 
force  of  fire  diftipating  their  phlogifton  $ 
and  that,  when  this  phlogifton  was  reftored 
to  them,  they  again  acquired  the  pro- 
perties of  metals,  and  became  fuftble, 
dudtile,  &c.  But  the  authors  of  the  new 
dodfrine  have  ranked  metals  amongft  the 
Ample  fubftances  ; and  allege  that  they 
do  not  contain  phlogifton  ; and  that,  when 
they  are  calcined,  they  abforb  from  the 
atmofphere  a quantity  of  the  bafis  of  pure 
air,  the  oxigene,  during  the  time  of  their 
combuftion  ; which  gives  them  the  form, 
and  other  properties,  of  thole  fubftances 
which  ufed  to  be  called  calces , but  which 
the  lupporters  of  the  new  dodtrine  name 
oxides  ; believing  them  to  be  impregnated 
with  a certain  quantity  of  the  oxigene,  the 
fuppoled  principle  of  acidity, though  not  fuf- 
ficient  to  convert  them  intoacidsj  and  that, 
if  thefe  metallic  calces  or  oxides  be  again 
deprived  of  their  oxigene,  or  bafis  of  pure 
air,  by  being  expofed  to  a very  ftrong  heat 
in  crucibles,  along  with  charcoal  or  other 

fluxes. 
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fluxes,  which  attract  or  take  up  the  oxi- 
gene  (the  bafis  of  pure  air)  which  they 
had  abforbed,  they  return  to  the  ffate  of 
metals. 

When  metals  are  diffolved  in  acids,  and 
precipitated  from  them  hy  means  of  alka- 
line falts,  they  are  likewife  reduced  to  the 
{late  of  calces  or  oxides : and  M.  La- 
voisier lays  it  down  as  a rule,  that  no 
metallic  fubftance  can  be  diffolved  in  an 
acid,  till  it  be  brought  to  the  ffate  of  a 
calx  or  oxide,  by  being  united  fome  how 
or  other  with  pure  air  j whether  it  get 
this  air  from  the  decompofition  of  water, 
or  of  the  acid  itfelf : and  he  fays  that  the 
following  things  are  to  be  obferved  in  the 
folution  of  metals  by  acids. 

1.  That  in  all  folutions  of  pure  metals 
an  effervefcence  arifes,  occafioned  by  a re- 
paration of  gas  (aerial  fluid)  on  the  decom- 
pofition of  either  the  acid,  or  of  the  water: 
employed — That,  when  the  folution  is 
brought  about  by  means  of  the  nitrous 
acid,  the  gas  is  the  nitrous  ; when  the  vi- 
triolic or  fulphureous,  the  gas  is  either  the 
volatile  fulphureous  acid,  or  inflammable 

air. 
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air,  according  as  it  may  be  feparated  from 
the  fulphureous  acid,  or  from  the  water, 
whofe  pure  air  (oxigene)  oxidated  the 
metal. 

2.  That  all  metals  diffolve  without  ef~ 
fervefcence  in  the  aerated  (i.  e.  oxigenated) 
muriatic  acid ; the  metal  in  that  cafe 
taking  up  the  fuperfluous  pure  air:  by 
which  means  a metallic  oxide  or  calx,  and 
common  muriatic  acid,  are  formed  at  the 
fame  time ; and  the  gas,  which  would 
otherwife  have  been  feparated,  finds  more 
water  than  is  neceffary  to  keep  it  in  a 
liquid  form,  and  to  prevent  its  appearing 
in  form  of  gas  or  vapour. 

3.  That,  if  the  metallic  fubftances 
have  been  previoufly  reduced  to  the  ffate 
of  calces  (oxides),  they  diffolve  without  any 
effervefcence ; for,  the  metal  having  been 
already  aerated,  no  decomppfition  of  water 
or  of  acid  takes  place  during  the  time  of 
the  folution. 

4.  That  metals  which  have  fuch  a 
fmall  degree  of  affinity  with  the  bafis  of 
pure  air,  the  oxigene,  as  not  to  be  capable 
of  at  trading  it  from  the  acid  or  from  the 

water. 
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-water,  fo  as  to  decompofe  thefe  bodies,  are 
abfolutely  infoluble : and  it  is  for  thefe 
reafons  that  filver,  mercury,  and  lead  are 
not  foluble  in  the  common  muriatic  acid, 
in  their  pure  metallic  {late  ; though  the 
fame  acid  diflolves  them  eafily  when  they 
have  been  reduced  to  the  ftate  of  calces. 

Hence  M.  Lavoifier  fays  it  fhould  ap- 
pear that  the  bafis  of  pure  air,  the  oxigetie, 
is  the  means  of  union  between  metals  and 
acids  ; which  makes  one  inclined  to  believe 
that  all  fubftances  which  have  a ftrong 
affinity  with  acids,  contain  pure  air. 

Mi.  Kirwan,  who  acknowledges  the  de~ 
compofition  of  water,  has  in  the  new  edi- 
tion of  his  Eflay  on  Phlogifton,  and  the 
Conftitution  of  Acids,  publiffied  in  1789, 
p.  167,  given  it  as  his  opinion,  that  me- 
tals, when  calcined,  lofe  their  phlogifton, 
which  is  nothing  elfe  than  inflammable 
air  in  a concrete  ftate  ; and  that  they  at  the 
fame  time  unite  moft  commonly  to  fixed 
air,  formed  during  the  operation  ; but 
fometimes  fome  of  them  unite  to  water, 
and  other  fubftances,  by  whofe  means  they 
are  calcined : and  that  the  calces  of  the 
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perfect  metals  may  be  reduced  or  brought 
back  to  their  metallic  Fate,  by  the  decom- 
pofition  of  fixed  air  ; and  thofe  of  the  im- 
perfect and  femi-metals,  partly  by  the  de- 
composition of  their  fixed  air,  and  partly 
by  its  expulfion,  and  that  of  the  other 
bodies  they  had  abforbed,  and  their  fimul- 
taneous  re-union  to  the  inflammable  prin- 
ciple. In  anfwer  to  this,  M.  Fourcroy  has 
laid,  that  it  is  only  the  oxigene,  the  balls 
of  pure  air,  which  is  capable  of  changing 
metals  to  the  Fate  of  calces  or  oxides ; and 
that  the  phenomena  are  the  fame  in  the 
calcination  of  all  metals  : and  therefore 
there  is  no  reafon  to  fufpeCt  that  the  means 
of  bringing  about  calcination  are  different 
in  different  fubftances. 

■ i . Gold 1 

( See  vol.  i.  page  244.  ) 

GOLD  is  of  a very  fixed  nature,  and 
requires  the  heat  of  the  focus  of  a burn- 
ing-glafs  to  reduce  it  to  the  Fate  of  a 
calx. 


Formerly 
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Formerly  the  only  menftruum  capable  of 
difTolving  it  (when  in  a metallic  Hate),  that 
was  known,  was  a mixture  of  the  nitrous 
and  muriatic  acids,  which  went  by  the 
name  of  aqua  regia.  But  it  has  been  lately 
difcovered,  as  I before  obferved,  in  treating 
of  the  muriatic  acid,  that  the  nitrous  acid 
did  not  contribute  further  to  the  folution 
of  this  metal,  than  in  furnifhing  the  mu- 
riatic with  a quantity  of  the  bails  of  pure 
air  (or  oxigene)  ; for  that,  if  the  muriatic 
acid  was  impregnated  with  the  fame  quan- 
tity of  oxigene  by  other  means,  it  pro- 
duced the  fame  effects.  But  although  this 
metal  is  not  foluble  by  other  acids,  in  its 
metallic  Hate  ; yet,  after  it  has  been  pre- 
cipitated in  form  of  a calx,  or  oxide,  from 
aqua  regia,  by  means  of  fixed  alkaline  falts, 
it  becomes  foluble  in  the  fulphureous  and 
nitrous  acids. 

2.  Silver. 

( See  vol.  i.  page  247.  } 

SILVER  is  one  of  the  moH  unchange- 
able metals  we  know  : for  although  heat 

makes 
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makes  it  boil,  and  even  volatilizes  it,  it  does 
not  change  its  nature;  for  M.  Fourcroy 
fays  that  its  vapours,  condenfed  in  chim- 
neys or  in  retorts*  are  found  to  be  pure 
fiver  unchanged.  Junker  however  re- 
duced it  to  the  ftate  of  a calx,  by  keeping 
it  long  in  a reverberatory  furnace ; and  M. 
Macquer,  by  expofing  it  to  the  focus  of  a 
burning-glafs. 

3.  Copper. 

( See  vol.  i.  page  249.  ) 

COPPER,  expofed  to  the  air,  contra&s 
a ruft  on  its  furface,  which  does  not  pe- 
netrate into  its  fubftance,  but  feems  to 
ferve  as  a cover  to  preferve  it,  and  to  pre- 
vent its  being  deftroyed  or  corroded  by 
other  bodies.  It  fhould  feem  to  be  owing 
to  this  ruft,  that  many  antique  medals  and 
ftatues  have  been  fo  long  preferved  entire. 
The  Italian  antiquarians  call  it  patina. 


4.  Iron. 
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4.  Iron. 

( See  vol.  i.  page  259. ) 

THE  firft  clafs  of  the  preparations  of 
iron  which  I have  mentioned,  compre- 
hends, 1.  the  filings  ; 2.  the  aethiops  ; 
3.  the  fafron  or  crocus  4.  and  the  rufl 
of  iron. 

If  the  new  chymical  do&rine  be  true,  the 
three  laff  are  calces  or  oxides  of  iron, 

JEthiops  Martialis. 

( See  vol.  i.  page  262.  ) 

THIS  preparation  is  commonly  called 
X)r.  Lemery’s  fEthiops  Martialis,  and  is 
prepared  thus  : 

Put  filings  of  iron  into  an  unglazed 
earthen  veffel;  pour  pure  water  over  them, 
till  it  rifes  four  inches  above  the  flings ; 
ftir  them  well  about  every  day,  and  fupply 
them  with  more  water,  as  that  in  the  veffel 
evaporates,  fo  that  the  filings  remain  al- 
ways covered  with  fome  inches  of  water ; 
continue  this  operation  for  fome  weeks* 
till  the  filings  fall  down  into  an  impalpable 
black  powder,  which  feparate  and  dry.  In 
7 this 
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this  procefs  it  fhould  feem  as  if  the  iron 
had  attra&ed  the  pure  air  of  the  water, 
and  was  thereby  converted  into  a calx  or 
oxide.  A blade  powder  of  the  fame  kind 
may  be  procured  by  burning  fome  very  fine 
thin  laminae  of  iron  in  pure  air,  under 
the  receiver  of  an  air  pump,  in  the  manner 
recommended  by  M.  Lavoifier  hi  hisTraite 
Elementaire,  page  45,  &c.  ; and  then  re- 
ducing them  to  a fine  powder,  which  is 
eafily  done,  as  they  are  extremely  brittle 
and  friable.  When  the  operation  has  fuc- 
ceeded  well,  100  grains  of  iron  yield  135 
or  136  of  asthiops. 

Rubigo  Ferri. 

( See  vol.  i.  page  262.  ) 

The  filings  of  iron  expofed  to  the  air, 
and  moiftened  frequently  with  water, 
imbibe  a quantity  of  the  bafis  of  pure  air 
(the  oxigene);  and  are  converted  to  the  Hate 
of  a calx  or  oxide,  in  form  of  a brown  pow- 
der, called  ruf.  M.  Lavoifier  fays  that  100 
grs.of  thefilings  ofiron,when  reducedtothe 
Hate  of  ruft,  weigh  from  140  to  150  grains: 

1 hence 
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lienee  • the  difference,  between  the  ruji 
(rubigo)  and  the  cethiops,  feems  to  be  in  the 
one  taking  up  a greater  quantity  of  the 
oxigene  than  the  other  ; and,  as  a further 
confirmation  of  this,  M.  Lavoifier  fays,  if 
100  grains  of  the  eethiops  martialis  be  ex- 
pofed  to  the  open  air,  it  will  be  converted 
into  a raft,  which,  on  being  weighed,  will 
be  found  to  have  increafed  from  5 to  14  or 
15  grains  in  weight. 

Crocus  Martis » 

( See  vol.  i.  page  262. ) 

THE  crocus  martis  is  a preparation  of 
the  fame  nature,  being  iron  reduced  to  the 
ftate  of  a calx  by  the  force  of  fire,  while 
it  is  expofed  to  the  open  air. 

* Sal  Martis , or  Green  Vitriol. 

( See  vol.  i.  page  263.  ) 

THIS  fait,  called  in  the  London  Phar« 
macopceia  ferrum  vitriolatuni , is  feldom 
prepared  by  diffolving  iron  in  the  vitri- 
olic acid : M.  Fourcroy  fays  that  it  is 

R commonly 
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commonly  extradfed  from  the  pyrites 
ftone  ; for,  by  expofing  it  to  the  air,  it 
becomes  covered  with  a white  efferves- 
cence : that  is  the  fal  martis  ; which,  on 
being  feparated,  diffolved  in  boiling  water, 
and  evaporated,  forms  itfelf  into  beautiful 
green  cryftals. 

Ferrum  Ammoniac  ale. 

(See  vol.  i.  page  266.) 

THIS  preparation,  which  ufed  formerly 
to  go  by  the  name  of  fores  martiales , is 
commonly  made  by  Sublimation  ; but  it 
may  be  prepared  by  Solution  in  the  fol- 
lowing manner : 

Diffolve  a pound  of  crude  fal  ammoniac  in 
as  Small  a quantity  of  boiling  water  as  pofli- 
ble,  and  filter  it  through  paper  whilft  quite 
hot;  then  immediately  add  to  it  a olear 
Solution  of  half  an  ounce  of  filings  of  iron 
in  the  muriatic  acid,  and  Set  it  in  a cool 
place  to  cryftallize.  This  preparation  has 
the  advantage  of  that  prepared  by  Subli- 
mation, in  So  far  as  it  lets  us  know  the  ex- 
a£t  proportion  of  iron  that  is  contained  in 

any 
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any  given  quantity  of  it,  which  cannot  be 
known  when  the  medicine  is  prepared  by 
fubliming  the  materials* 

It  may  be  given  in  dofes  from  five  grains 
to  a fcruple. 

Of  Iron  being  abforbed  by  the  Lacteal  and 
Lymphatic  Fejfels. 

(See  vol.  i.  page  260.) 

IT  has  long  been  doubted  by  phyli- 
cianSj  whether  iron  * given  as  a medicine,  is 
taken  up  into  the  blood  by  the  abforbent 
veffels,  or  whether  it  only  adts  as  a tonic 
on  the  nerves  of  the  ftomach  and  bowels. 

Of  late  it  is  generally  believed  that  it  is 
abforbed,  and  a£ls  on  the  general  fyftem  ; 
and  that  the  blood  owes  its  red  colour  to 
the  effects  of  this  metal.  In  analyfing 
animal  fubftances,  particles  of  iron  are 
found  amongft  the  products:  and  the  ac- 
count given  by  M.  Menghini,  in  the  Com- 
mentaria  Academiae  Bononienfis,  of  the 
blood  of  perfons  uiing  chalybeate  medi- 
cines becoming  of  a deeper  colour,  and  con-4 
taining  more  iron  than  the  natural  quan- 
R ^ tity  i 
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tity  ; joined  to  the  obfervations  mentioned 
by  Dr.  Lory  in  M.  Fourcroy’s  Lecons  de 
Chimie , of  the  urine  of  people  who  were 
taking  preparations  of  iron  ftriking  a red 
colour  with  galls — put  it  beyond  all  doubt 
that  this  metal  enters  the  blood,  and  aCts 
upon  the  general  habit. 

5.  Lead. 

( See  vol.  i.  page  273,  Sec.  ) 

I HAVE  mentioned  that  the  faccha- 
rum  faturni,  called  ceruffa  acetata,  was 
formerly  given  freely  in  many  difeafes  ; 
but  that  now  its  ufe  was  confined  to  fome 
particular  cafes  of  violent  or  obftinate  . 
haemorrhages,  where  other  remedies  had 
failed.  In  complaints  which  arife  from 
manufacturing  lead  in  any  form,  or  from 
fwallowing  any  of  its  preparations,  M. 
Navier  recommends  a folution  of  hepar 
fulphuris  in  water,  or  repeated  doles  of  h ve 
or  fix  grains  of  it  made  up  into  pills  with 
mild  fubffances,  as  a good  remedy  for  re- 
moving them  ; as  likewife  for  removing 
1 thofe 
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thofe  occafioned  by  arfenic,  or  corrofive 
fublimate. 

6.  Quickfilver. 

( See  vol  . i.  page  292.  ) 

IT  is  commonly  believed  that  all  thofe 
people  who  work  in  the  quickfilver  mines 
are  unhealthy : but  M.  Juffieu,  when  he 
was  at  the  quickfilver  mines  at  Almaden 
in  Spain,  had  obferved  that  none  of  the 
miners,  except  the  Haves  who  worked  in 
the  inner  chambers,  where  there  were  fires, 
were  fo;  and^fays  that  he  believes  that  their 
bad  health  was  owingto  the  firesvolatilizing 
a portion  of  mercury,  fo  that  they  lived 
perpetually  in  a mercurial  vapour. 

I have  already  obferved  that  quickfilver  is 
commonly  found  combined  to  fulphur,  in 
form  of  cinnabar,  in  the  bowels  of  the  earth. 
M.  Fourcroy  mentions  its  being  found  in 
form  of  prifmatic  cryftals,  in  a mine  of 
earthy  iron,  at  Mufhel  Latidfberg,  in  the 
duchy  of  Deux-ponts,  in  Germany;  and 
that  M.  Lefage  looked  upon  thefe  cryftals 
as  a fweet  mercury  f murcurius  dulcis)  form- 
ed of  quickfilver  and  the  muriatic  acid. 

R q MthlopS 
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ALthiops  Mineral y 

( See  vol.  i.  page  314,  &c.  ) 

NOW  called  hydrargyrum  cum  fulphure% 
has  fometimes  railed  a falivation  : might 
not  this  have  happened  from  its  having 
been  prepared  with  unwafhed  flowers  of 
fulphur,  which  had  a quantity  of  loofe  vi- 
triolic acid  adhering  to  them,  which  united 
during  the  trituration  to  fome  of  the  par- 
ticles of  the  quickfilver,  and  in  that  way 
formed  an  active  medicine  ? 

Mercurius  Calcinatus , 

( See  vol.  i.  page  317,  &c.  ) 

NOW  called  hydrargyrus  calcinatus , is 
a calx  or  oxide,  formed  by  quickfilver  ab- 
forbing  a quantity  of  the  balls  of  pure  air 
(the  oxigene),  by  being  kept  long  expofed 
to  a heat  capable  of  railing  Fahrenheit’s 
thermometer  to  600  degrees. 

Quickfilver y 
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% 'uickfher , with  the  Muriatic  Acid , 

( See  vol.  i.  page  328.  ) 

QUICKSILVER,  in  its  metallic  Rate, 
does  not  difiolve  in  the  common  muriatic 
acid;  though  it  unites  readily  with  it,  when 
reduced  to  the  Rate  of  a calx,  either  by  the 
force  of  fire,  or  by  being  precipitated  from 
other  acids  : and  this  acid  a£ts  remarkably 
upon  it,  when  it  comes  in  contact  with  it 
in  a divided  Rate  ; as  may  be  feen  by 
dropping  it  into  a folution  of  quickfilver 
in  the  nitrous  acid  ; when  each  drop  of 
it  lays  hold  of  fome  of  the  difiolved  quick- 
River,  and  precipitates  with  it  in  form  of  a 
white  powder, 

Mercurius , or  Hydrargyrus  ac status. 

( See  vol.  i.  page  34.5.  ) 

M.  FOURCROY  obferves  that  a fait 
of  this  kind  may  be  prefently  formed  by 
mixing  a folution  of  quickfilver  in  the 
nitrous  acid,  with  a folution  of  the  diuretic 
fait  (the  alkali  vegetabile  acetatum),  in 
R 4.  water; 
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water  ; for,  immediately  on  mixture,  the 
nitrous  acid  lays  hold  of  the  vegetable 
alkali,  and  remains  diffolved  in  the  liquor 
and  the  acetous  acid  unites  with  the  quick- 
filver,  and  precipitates  in  form  of  brilliant 
fpangles,  which  may  be  feparated  by 
throwing  the  whole  into  a coffin  of  fpongy 
paper,  and  filtrating  off  the  liquor. 

7.  Antimony. 

( See  vol.  i.  page  347.  ) 

CRUDE  antimony,  as  1 formerly  ob- 
ferved,  is  a half  purified  ore,  which  on  ex- 
amination has  been  found  commonly  to 
confift  of  about  ten  parts  of  regulus  (that 
i?,  pure  metal)  and  fix  parts  of  fulphur  j 
though  the  proportion  of  metal  to  fulphur 
frequently  varies  in  different  parcels  of  this 
fublfance. 


Of 


V* 
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Of  the  Grey  Calx , the  Glafs  ( Vitrumf  the 
Saffron  ( Crocus J,  the  Regulus , and  the  Ar- 
gentine Flowers  of  Antimony . 

( See  vol.  i.  page  358,  &c.  ) 

B Y reducing  crude  antimony  to  a 
powder,  and  calcining  it  with  a (low  (ire, 
while  it  is  perpetually  ftirred  about  till  no 
more  fulphureous  vapours  arife,  it  will  be 
found  to  be  converted  to  the  hate  of  a grey 
calx ; and  to  have  ablorbed,  during  the  time 
of  the  evaporation  of  the  fulphur,  a quan- 
tity of  the  oxigene,  or  bafis  of  pure  air. 

If  this  grey  calx  or  oxide  be  expofed  to 
a great  heat,  it  abforbs  more  of  the  bafis 
of  pure  air,  and  melts  into  a reddifh  vitreous 
matter,  called  glafs  of  antimony , which  is 
more  or  lefs  fufible,  and  more  or  lefs  tranf- 
parent,  according  as  it  has  been  more  or 
lets  calcined,  or  contains  more  or  lefs  ful- 
phur.  If  it  contains  little  fulphur,  the 
glafs  is  tranfparent,  is  not  eafily  fufed, 
and  is  what  is  called  the  true  glafs  of  an- 
timony ; but  if  it  contains  more  fulphur, 

and 
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and  approaches  more  to  the  ftate  of  a metal, 
and  is  mere  fufible  and  opaque,  it  is  then 
called  the  fajfron  or  crocus  of  antimony,  on 
account  of  its  colour 

If 

* The  crocus  or  faffron  of  antimony,  prepared  by 
deflagrating  crude  antimony  in  powder,  mixed  with 
an  equal  quantity  of  powdered  nitre,  is  a preparation 
entirely  of  the  fame  nature  as  the  crocus  here  men- 
tioned. From  what  has  been  faid  above,  it  appears 
that  the  principal  difference  between  the  crocus  and 
theglafs  of  antimony  ccnfifts  in  the  crocus  containing 
a much  larger  proportion  of  fulphur  than  the  glafs  does. 
For  a number  of  years  part,  great  complaints  have  been 
made,  that  the  emetic  tartar  was  not  always  of  the  fame 
ftrength ; for  that  at  one  time  it  was  a very  ftrong  a&ive 
medicine,  and  a grain  or  two  operated  powerfully ; 
while  at  another  it  required  two  or  three  times  that 
quantity  to  produce  the  fame  effedl.  This  fhould  feem 
in  part  to  have  been  owing  to  the  crocus  haying  been 
ufedfor  making  this  preparation,  inftead  of  the  prepa- 
rations more  free  of  the  fulphur  ; for,  as  we  have  no 
criterion  to  judge  of  the  proportion  there  is  of  fulphur 
to  the  regulus  in  the  crocus,  the  quantity  of  regulus  is 
much  greater  in  the  crocus  ufed  at  one  time  than  at 
another : befides,  in  preparing  the  emetic  tartar  with 
crocus,  if  the  operator  is  not  very  careful,  a quantity  of 
undiflolved  regulus  precipitates  along  with  the  fulphur, 
and  is  feparated  along  with  it ; by  which  means  the  eme- 
tic tartar  is  rendered  too  weak  : for  thefe  reafons,  the 
<■  glafs 


to  the  former  Parts  of  this  Work.  257 

If  the  grey  calx,  or  the  glafs,  or  the 
faffron,  be  mixed  with  an  equal  weight  of 
the  black  flux,  and  a little  black  foap  or 
oil,  and  be  then  expofed  to  a ftrong  heat 
in  a crucible,  thefe  fubftances  abforb  the 
bafis  of  pure  air  (the  oxigene)  which  they 
had  imbibed  during  the  time  of  their  cab* 
dilation;  and  they  return  back  to  their  me- 
tallic ftate,  that  is,  to  regulus  of  anti- 
mony. 

If  the  pure  regulus  of  antimony  be 
melted  with  a flirong  fire  in  an  iron  or  an 
earthen  veffel,  into  which  there  is  free 
accefs  of  air,  it  calcines  readily,  that  is,  it 
abforbs  a quantity  of  the  oxigene  (or,  ac- 
cording to  Dr.  Prieftley,  of  water)  ; and  it 
rifes  in  form  of  a thick  white  fmoke,  which 
either  falls  back  on  the  furface  of  the 
melted  metal,  or  attaches  itfelf  to  the  cover 
of  the  crucible,  where  it  forms  a number 

glafs  of  antimony  is  preferable  to  the  crocus ; and 
the  calx  precipitated  from  the  antimonium  muria- 
tum,  by  throwing  it  into  a watery  folution  of  the  ve- 
getable alkali,  is  preferable  to  either,  and  more  likely  to 
form  an  emetic  tartar  which  will  at  all  times  be  of  the 
fame  ftrength, 


of 
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of  fmall  white  fpiculae,  called  by  the  name 
of  the  fnow,  or  argentine  flowers,  of  the  re gu- 
lus  of  antimony ; which,  on  examination,  are 
found  to  be  a pure  calx,  or  oxide,  as  the 
academicians  call  it. 

Of  the  Preparations  of  Antimony,  by  deflagrat- 
ing it  with  Nitre. 

(See  vol.  i.  from  page  270  to  page  272.) 

NITRE  abounds  with  the  balls  of  pure 
air  (the  oxigene)  ; and,  when  deflagrated 
with  crude  antimony,  it  carries  off  a quan- 
tity of  fulphur,  at  the  fame  time  that  it 
imparts  to  the  regulus,  or  metallic  part  of 
the  antimony,  a quantity  of  the  oxigene  ; 
and,  in  proportion  to  the  quantity  of  nitre 
employed,  the  antimony  is  more  or  lefs 
freed  of  its  fulphur,  and  reduced  to  the 
flate  of  a calx. 


(See  vol.  i.  page  408,  &c.) 

SINCE  the  printing  of  the  firf  volume 
of  this  work,  I have  perufed  a treatife  on  the 
Effedls  of  Arfenic,  written  by  Dr.  Thomas 
Fowler  of  Stafford  ; accompanied  with  two 
letters,  one  from  Dr.  Arnold  of  Leicefter, 

and 
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and  another  from  Dr.  Withering  of  Bir- 
mingham, on  the  fame  fubjedt ; in  which 
it  is  mentioned,  that  a medicine  fold  under 
the  title  of  fafelefs  Ague  and  Fever  Drops 
(or  the  Patent  Ague  Drops)  has  been  largely 
circulated  through  the  kingdom  as  a fpe- 
cific  for  agues  ; which,  on  trial,  has  been 
found  to  be  a preparation  of  white  arfenic, 
and  probably  is  the  fame  I have  mentioned 
in  vol.  i.  page  410  of  this  work,  to 
have  been  fold  by  an  itinerant  quack  in 
Lincolnfhire,  about  thirty  years  ago.  Dr. 
Fowler  fays  that  he  adminiflered  the  fol- 
lowing preparation  of  arfenic  with  fuccefs 
in  aguifh  complaints  : he  diffolved  fixty- 
four  grains  of  white  arfenic,  and  as  much 
fixed  vegetable  alkali,  by  boiling  them  in 
half  a pint  of  diftilled  water,  in  a Florence 
flalk  ; and  then,  after  filtering  the  liquor, 
and  adding  half  an  ounce  of  compound 
fpirit  of  lavender,  he  mixed  with  it  as 
much  more  diftilled  water  as  made  the 
whole  to  weigh  exactly  fixteen  ounces; 
by  which  means  each  ounce  contained  four 
grains  of  arfenic  : and  this  medicine  he 
adminiftered  in  the  following  manner  : 

To 
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To  patients 
From  2 to  4 

5 to  7 

— 8 to  12 

» 13  to  18 

18  & upwards^ 


years  of 
age, 

*i  0 < 

he  gave 
from 


Drops. 

r 3 to  5- 

5 to  7 
7 to  10 
I O to  12 
U2 


twice  of 
thrice  a day, 
>at  the  dis- 
tance of  8 
or  i2hours< 


Dr.  Arnold  and  Dr.Withering  both  made 
a folution  of  eight  grains  of  white  arfenic 
in  eight  ounces  of  diftilled  water,  without 
the  addition  of  any  alkaline  fait  j though 
Dr.  Withering  added  nitre,  to  prevent  the 
arfenic  from  precipitating,  which  Dr* 
Fowler  alleges  neutralized  the  arfenic, 
by  its  having  a greater  affinity  with  the 
alkaline  bafis  of  the  nitre  than  the  nitrous 
acid  ; and  thefe  practitioners  adminiftered 
their  medicines  in  dofes  from  15  to  30  or 
40  drops. 

Thefe  three  phyficians  all  affert  that 
they  have  cured  a great  many  agues  by  the 
preparations  of  arfenic  mentioned  ; they 
acknowledge  that,  in  fome  inftances,  the 
medicines  produced  a naufea  and  vomiting, 
and  fometimes  a purging,  and  fometimes 
both  ; and  that,  in  other  cafes,  they  occa- 
sioned fwellings,  particularly  of  the  face, 
6 and 
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and  of  the  eye-lids  ; and  which  fometimes 
were  pretty  general,  affecting  the  limbs 
and  other  parts.  They  fay  that  thefe 
fymptoms  were  not  attended  with  danger, 
but  generally  went  off  by  fufpending  the 
ufe  of  the  medicine  ; and  by  giving  a 
puke,  or  a dofe  of  rhubarb,  or  a few  drops 
of  laudanum. 

Notwithflanding  what  thefe  phyficians 
have  faid,  I cannot  help  having  doubts 
whether  this  mineral,  which  is  of  luch  a 
deleterious  nature,  may  not  have  produced 
bad  effects  on  the  conflitutions  of  many  of 
thofe  who  have  taken  it  : and  I fhould  not 
now  have  mentioned  it,  had  I not  known 
that  it  is  at  this  time  adminiftered  freely  in 
many  parts  of  this  kingdom  ; and  that  I 
wifhed  that  enquiries  fhould  be  made  by 
practitioners,  gentlemen,  and  magiftrates, 
in  the  counties  where  it  is  ufed,  con- 
cerning the  healths  of  thofe  people  who 
have  taken  it,  and  to  have  it  afcertained 
whether  or  not  any  people  have  fallen 
facrifices  to  its  ufe. 


SECT. 
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S E C T.  V. 

Of  Earths. 

(See  vol.  i.  page  417.) 

EARTHS,  according  to  the  new  chy- 
mical  fyftem,  are  ranked  amongft  the  Am- 
ple fubftances.  Macquer  had  alleged  that 
there  were  only  three  forts  of  primitive 
earths,  viz,  1.  the  calcareous  ; 2.  the  ar- 
gillaceous ; 3.  and  the  vitrefcible.  Since 
then  Sir  Torbern  Bergman  has  mentioned 
five  different  kinds,  which  he  fays  are 
diftinct,  and  have  not  been  tranfmuted 
into  each  other  by  any  menftruum  or 
procefs  which  has  hitherto  been  tried  ; and 
thefe  are,  1.  lime  or  calcareous  earth; 
2.  magnefia  ; 3.  clay  (argilla)  ; 4.  heavy 
earth  (terra  ponderofa)  ; 5.  and  vitrefcible 
earth,  fuch  as  flint,  &c. 

Alum. 

( See  vol.  i.  page  442.  ) 

SINCE  the  firfl  volume  of  this  work 
was  publifhed,  a furgeon  of  character  in- 
formed 
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formed  me  that  he  had  removed  fmall 
fteatomatous  tumors  from  the  face,  by  ap- 
plying to  them  the  coagulum  aluminofum 
mixed  with  conferve  of  rofes,  and  renew- 
ing the  application  daily  for  fome  time. 

SECT.  VI. 

Of  Water. 

(See  vol.  ii.  page  1,  &c.) 

I HAVE  already  mentioned  that  the  Hon. 
H.  Cavendifh  had,  from  a number  of  expe- 
riments made  in  the  years  1781,  1782,.. 
and  1 783,  concluded  that  water  was  a com- 
pound body,  made  up  of  pure  and  inflammable 
airs  ; and  that  this  feemed  to  be  confirmed 
by  other  experiments  fince  made  by  M., 
Lavoifier  and  other  French  academicians  ; 
but  that  of  late  Dr.  Prieftlqy  had  aflerted 
that  water  was  not  a compound,  but  an 
elementary  body,  as  it  had  always  been  be- 
lieved to  be  ; and  that  what  water  thefe 
gentlemen  had  obtained  was  feparated 
from  the  pure  and  inflammable  airs,  of 
S which 
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which  it  made  a confiderable  part.  Since 
then  MM.  Faets,  Van  Trooftfwyk,  and 
Deiman,  have  publifhed  a letter  in  vol. 
xxxv.  of  the  Obfervations  fur  la  Phyfque, 
fur  rHlfoire  Nature  lie,  & les  Arts , for  the 
laft  fix  months  of  the  year  1789,  in  which 
they  give  an  account  of  experiments  they 
made  by  paffing  the  eledtric  fpark  through 
water ; by  which  they  think  they  have 
proved,  both  by  analyfis  and  fynthefis,  that 
water  is  a compound  body,  as  the  Hon. 
Mr.  Cavendifh  had  afferted  it  to  be. 

They  tell  us  that  they  were  oppofers  of 
the  new  chymical  theory,  till  on  making 
experiments  lately,  along  with  Mr.  Cuth- 
bertfon,on  different  bodies,  with  the  ele£lric 
fpark, they  agreedtotry  what  effects  it  would 
have  on  water;  and  for  that  purpofe  took 
a glafs  tube,  the  diameter  of  which  was 
the  eighth  part  of  an  inch,  and  its  length 
twelve  inches  : they  fealed  up  one  end  of 
it  hermetically,  after  having  fixed  in  it  a 
gold  thread  (or  wire),  which  went  down 
about  an  inch  and  a half  into  the  tube  ; 
and  then  filled  it  with  water,  and  intro- 
duced by  the  open  end  a long  gold  thread 

(or 


to  the  former  Parts  of  this  Work,  1 65 

(or  wire),  till  its  end  came  to  within  five 
eighths  of  an  inch  of  the  lower  end  of  the 
fhort  thread  fixed  in  the  fealed  end  of  the 
tube ; and,  after  putting  the  open  end  of 
the  tube  and  the  end  of  the  long  thread  in 
a veflel  filled  with  water,  they  placed  the 
tube,  with  its  apparatus,  in  a proper  electric 
machine  ; by  working  of  which  they  con- 
veyed the  eledtric  fire  to  the  gold  wires^(or 
threads),  and  foon  obferved,  as  they  worked* 
the  machine,  that  the  eledtric  fire  came 
out  in  a ftream  from  the  ends  of  the  gold 
wires  which  were  near  each  other  ; and  at 
the  fame  time  faw  a number  of  air  bub- 
bles, feparated  from  the  water,  afcend  to 
the  top  of  the  glafs  tube,  which  was  her- 
metically fealed  ; and  there  form  an  appa- 
rent vacuity,  by  forcing  down  the  water 
till  it  funk  below  the  lower  end  of  the 
fhort  gold  wire,  from  which  there  iflued 
a ftream  of  eledtric  fire ; and  fo  Toon 
as  this  fire  touched  the  airs  which  formed 
the  feeming  vacuum,  an  explofion  took 
place,  in  the  fame  manner  as  happens 
when  fire  is  applied  to  inflammable  air, 
mixed  with  a quantity  of  pure  air  : imme. 

S 2 diately 
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diately  after  the  explofion,  the  water  in 
the  tube  rofe,  and  filled  up  moft  of  the 
vacuity  which  had  been  made  by  the  airs 
that  had  feparated  from  the  water. 

By  repeating  thefe  experiments  for  a 
number  of  times,  thefe  gentlemen  con- 
cluded that  the  pure  and  inflammable  airs 
(or  rather  their  bafes,  the  oxigene  and  hy- 
drogene) were  feparated  from  the  water, 
of  which  they  made  a part ; and  that,  when 
the  ele&ric  fpark  from  the  lower  end  of 
the  fhort  tube  pervaded  the  column  which 
thefe  airs  formed,  they  exploded,  and  re- 
turned to  the  ftate  of  water. 

They  likewife  mention  a number  of 
experiments  which  they  made,  which  they 
think  prove  that  the  airs  feparated  came 
from  the  water  itfelf,  and  not  from  any 
atmofpheric  air  which  had  been  mixed 
with  it  ; and  that  the  ele&ric  fpark  did 
not  .contribute  in  any  manner  to  their  for- 
mation. They  alfo  mention  that,  from 
the  experiments  they  made,  they  think 
that  the  acid  obtained  by  Dr.  Prieflley  and 
others,  on  mixing  pure  and  inflammable 
airs  together,  was  accidental,  and  was 

formed 
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formed  by  fome  impure  air , which  had 
fome  how  or  other  been  mixed  with  the 
pure  or  inflammable  airs  employed,  and 
united  with  fome  of  the  pure  air,  and 
formed  nitrous  acid  ; though  they  do  not 
feem  to  have  proved  this  laft  fad.  The 
particular  account  of  thefe  experiments, 
which  is  inferted  in  the  above-mentioned 
work,  deferves  to  be  perufed  by  all  thofe 
who  are  employed  in  making  experiments 
of  this  kind  ; and  the  force  of  the  argu- 
ments ufed  to  prove  that  water  is  a com- 
pound body,  ought  to  be  well  confldered. 

SECT.  VII. 

Of  Mineral  Waters. 

£ See  vol  ii.  page  14,  &c.  ) 

1 . Of  Hepatic  Air. 

THE  principal  difcovery  made  with 
regard  to  mineral  waters  fince  the  printing 
of  vol.  ii.  of  this  work,  is  that  of  the  na- 
ture of  hepatic  air,  with  which  mod  na- 
tural fulphureoys  waters  are  impreg- 
nated. 

S 3 Sir 
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Sir  Tobern  Bergman,  as  I have  men* 
tioned  in  vol.  ii.  page  60,  had  alleged 
that  fulphur  had  been  refolved  into  the 
form  of  vapour,  by  means  of  phlogifton 
and  the  matter  of  heat  in  the  fulphureous 
mineral  waters  ; and  that  the  fulphur 
might  be  precipitated  from  thefe  waters  by 
the  addition  of  the  ftrong  nitrous  acid, 
which  attracted  the  phlogifton  that  was 
united  to  the  matter  of  heat : but  M.  La- 
voisier has  ftnce  then,  in  the  Memoirs 
of  the  Academy  of  Sciences,  proved  that 
hepatic  air,  which  gives  the  fmell,  tafte, 
and  other  fulphureous  qualities,  to  mineral 
waters,  is  nothing  but  fulphur,  diflolved 
and  fufpended  in  inflammable  air.  This 
hepatic  air  may  be  got  by  adding  fulphu- 
reous acid  to  hepar  fulphuris,  or  to  fulphur 
united  to  iron  ; and  it  is  produced  in  mod 
procefles  where  fubftances  containing  in- 
flammable air  and  fulphur  are  employed. 
This  hepatic  air  may  be  decompofed  by  the 
addition  of  pure  air,  or  of  any  other  body 
which  has  a greater  affinity  with  inflam- 
mable air,  than  inflammable  air  has  with 
fulphur  \ and  hence  moft  mineral  fulphu- 
2 reous 
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reous  waters  let  drop  their  fulphur  on  being 
expofed  to  the  open  air,  or  when  nitrous 
acid,  or  aerated  muriatic  acid^,  is  added  to 
them,  as  they  are  taken  up  from  their 
fp  rings. 


IN  the  account  of  the  analyfis  of  this 
water  publifhed  by  Dr.  Higgins  in  the  year 
1780,  the  Doctor,  amongft  other  produfls, 
fays  that  he  got  49  grains  of  true  nitre 
from  a Winchefter  gallon  of  this  water. 
If  no  miftake  has  been  committed  in  per- 
forming the  analyfis,  this  is  the  only  wa- 
ter fituated  at  a diftance  from  large  cities, 
in  this  country,  in  which  a true  nitre  has 
been  found.  It  is  to  be  wifhed  that  this 
water  was  repeatedly  evaporated,  to  afcer- 
tain  the  true  nature  of  its  falts. 


1 


. \ tilbury  Water . 


( See  vol.  ii.  page  70. ) 


2,  Cheltenham 
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2.  Cheltenham  Water . 

( See  yol.  ii.  page  134.  ) 

IN  a late  account  of  this  water,  publifhed 
by  Dr.  Fothergill,  of  Bath,  2d  edition,  a 
wine  gallon  of  thefe  waters  contain  the 
following  principles  : 

Of  Solid  Contents . 

1.  Purging  fait,  partly  Glauber,  partly 
Epfom,  an  ounce,  or  480  grains.  2.  Of 
marine  fait , 5 grains.  3.  Of  iron , com- 
bined with  fixed  air,  nearly  3 grains.  4. 
Magnefa , combined  partly  with  marine 
acid,  partly  with  fixed  air,  25  grains.  5. 
Calcareous  earth , combined  with  vitriolic 
acid  in  form  of  felenites,  40  grains. 

Of  Aerial  Fluids . 

1.  Fixed  air  combined  with  water,  24 
ounce  meafures.  2.  Phlogiflicated  air,  with 
a portion  of  hepatic  air,  alfo  loofely  com- 
bined with  the  water,  8 ounce  meafures. 

3.  German 


German  Spa  Waters, 
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SECT.  VIII. 

Of  Vinous  Liquors , Fermentation , &c> 
(Seevol.  ii.  page  202,  &c.) 

NOTHING  at  prefent  Teems  neceffary 
•to  be  added  to  what  has  been  faid  on  Fer- 
mentation and  Vinous  Liquors,  in  vol.  ii. 
and  in  part  ii.  of  this  Appendix. 

1 . Of  the  Mixture  of  Spirit  with  Vitriolic  Acid . 

( See  vol.  ii.  page  220.  ) 

HAVING  mentioned  the  moft  approved 
methods  of  obtaining  the  dulcified  fpirit , 
the  oil  of  winet  and  the  vitriolic  tether , from 
the  mixture  of  fpirit  with  this  acid,  I fhall 
only  now  obferve  that  chymifts  have  dif- 
fered very  much  with  regard  to  the  pro. 
portion  of  fpirit  to  the  acid  which  they 
have  ufed  : Tome  have  ordered  fix  parts 
of  fpirit  to  one  of  the  acid,  while  others 
have  ordered  an  equal  weight  of  each;  and 
of  late  that  has  been  the  proportion  adopted 
in  moft  of  the  new  Pharmacopoeias ; and 

the 
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the  oil  of  wine  has  been  ordered  to  be 
drawn  off,  as  I have  mentioned,  from  the 
materials  which  remain  in  the  retort,  af- 
ter the  diftillation  of  the  dulcified  fpirit, 
which  contains  the  aether.  Some  have 
lately  directed  the  oleum  vini  to  be  pre- 
pared by  a diftindt  procefs,  in  which  dou- 
ble the  weight  of  vitriolic  acid  to  that  of 
the  fpirit  is  employed  j but  on  enquir- 
ing at  Apothecary’s  Hall,  and  of  Mr. 
Godfrey  and  other  chymifls  who  had  per- 
formed this  procefs,  I was  informed  that  the 
product  of  oil  of  wine  obtained  by  this  pro- 
cefs is  fo  fmall  as  to  render  it  a much  dearer 
medicine,  than  that  got  by  diftilling  from 
the  materials  which  remain  after  the  diftil- 
lation of  the  dulcified  fpirit,  and  that  it 
is  not  better  in  quality. 

2.  A Ether  Vitrlollcus . 

(See  vol.  ii.  page  233.) 

M.  LAVOISIER,  in  his  Traite  Elemen- 
taire,  p.  14,  obferves  that,  as  a heat  equal 
to  that  of  the  blood  is  capable  of  railing 
aether  into  aerial  vapour,  it  muft  be  con- 
verted 
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verted  into  that  Hate  in  the  firft  paflages 
when  fwallowed  as  a medicine  ; and  that 
probably  many  of  its  virtues  depend  on  this 
mechanical  effedt,  if  one  may  terjn  it  fo, 

SECT.  IX. 

Sulphur. 

(See  vol.  ii.  page  248.) 

I HAVE  already  mentioned  that  the 
authors  of  the  new  theory  of  chymiftry 
have  alleged  that  fulphur  is  a Ample  fub- 
fiance,  which,  by  the  addition  of  the  bads 
of  pure  air,  is  converted  into  the  fulphu- 
reous  or  vitriolic  acid  ; and  that  the  fup- 
porters  of  the  dodtrine  of  phlogifton  ftill 
imagine  it  to  be  a compound  formed  of 
the  fame  acid  and  phlogifton. 

Of  late  it  has  been  difcovered  to  be  folu-r 
ble  in  inflammable  air;  and,  when  diflolved 
in  this  menflruum,  forms  what  is  called 
hepatic  air,  which  is  the  matter  which 
commonly  gives  the  fuiphureous  proper^ 
ties  to  the  fuiphureous  mineral  waters. 
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Hepar  Sulphur i :s,  or  Sulphur  Alkalfatum. 

(See  vol.  il.  page  261,  &c.) 

Dr.  NAVIER,  a phyfician  at  Chalons 
in  France,  who  has  made  it  his  fludy  to 
difcover  the  medicines  which  counteract 
the  efFeCts  of  mineral  poifons,  has  recom- 
mended the  hepar  fulphuris  as  one  of  the 
heft  remedies  for  preventing  the  bad  effeCts 
of  arfenic  and  of  corrofve  fublimated  mer - 
cury , when  taken  down  into  the  ftomach, 
and  to  remove  complaints  arifing  from  the 
effeCts  of  lead.  He  orders,  in  fuch  cafes,  to 
diffolve  a dram  of  hepar  fulphuris  in  a 
French  pint  (near  an  Englifh  quart)  of  wa- 
ter, and  to  give  frequent  repeated  glafs- 
fulls  of  this  folution  to  people  who  have 
{wallowed  any  of  the  above-mentioned 
corrofive  fubftances  ; or  to  make  them 
take  five,  fix,  or  more  grains  of  the  hepar 
fulphuris  made  up  into  pills  with  fome 
mild  body,  in  frequent  repeated  dofes,  and 
to  drink  a glafs-full  of  warm,  water  after 
each  dofe.  In  cafes  of  arfenic  he  fays  that 
the  addition  of  iron  improves  the  virtues  of 

this 
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this  remedy  ; for  the  hepar  unites  with  the 
arfenic  to  form  orpiment,  at  the  fame 
time  that  it  combines  with  the  iron. 

SECT.  X. 

Fojfd  Oils . 

(See  vol.  ii.  page  261,  &c.) 

M.  MACQUER  had  alleged  that  thefe 
oils  are  of  vegetable  origin  : M.  Fourcroy 
and  Parmantier  think  that  fome  of  them 
have  been  fo  ; but  that  others  were  origi- 
nally animal  oily  matter,  particularly  of 
fhell  and  other  fea  fifh  ; as  they  are  often 
found  in  the  earth  at  places  where  there 
are  layers  of  fhells,  and  other  traces  which 
fhew  that  they  had  been  formerly  covered 
with  the  fea. 

SECT.  XI. 

Animal  Oils . 

(See  vol  ii.  page  ) 

M.  FOURCROY,  in  his  Lemons  de 
Chimie,  obferves  that  the  fat  of  man  and  of 

quadrupeds 
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quadrupeds  has  confidence,  and  is  white  or 
yellow ; that  of  carnivorous  animals  is 
more  or  lefs  fluid  ; that  of  animals  which 
live  on  fruits  or  herbs  is  firm  and  folid ; 
that  of  birds  is  more  fine,  foft,  and  unctu- 
ous ; that  of  fifties  is  almod  fluid  ; and  that 
the  fat  of  all  animals  is  fofter  and  more 
fluid  in  the  living  than  in  the  dead  fubjeCt. 

I have  already  obferved  that  all  oils  con- 
tain an  acid,  and  that  the  firmer  confid- 
ence they  have,  the  more  acid  in  general 
they  yield  ; and  in  page  99  of  vol.  i.  I 
mentioned  that  probably  the  acid  of  our 
food  and  drink  was  united  with  the  oily 
particles  of  our  fluids  by  the  animal  procefs, 
and  formed  the  fat  ; and,  fince  the  publi- 
cation of  this  work,  I was  happy  to  fee 
that  fo  ingenious  a phyfician  as  Dr.  Cul- 
len, in  the  fecond  volume  of  his  Ma- 
teria Medica,  page  338,  publiflied  in  the 
year  1789,  had  adopted  this  doCtrine.  The 
effeCts  of  fixed  alkaline  falts  (which  are  of 
an  oppofite  nature  to  acids)  on  the  human 
body,  feem  in  fome  meafure  to  confirm 
this  conjecture;  for  I have  obferved  that 
mod  people,  who  have  put  themlelves  on 

a courfe 
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a courfe  of  the  foap  ley,  with  an  intention 
of  diffolving  the  ftone  in  the  bladder,  and 
continued  this  courfe  for  fome  time,  have 
been  emaciated  thereby,, 

SECT.  XII. 

Oil  of  Camphor. 

(Seevol.  ii.  page  326,  &c.) 

A YELLOW,  clear,  tranfparent  liquor, 
fmelling  ftrong  of  camphor,  which  goes 
by  the  name  of  its  oil,  is  often  brought 
home  from  the  Eaft-Indies,  where  it  is  much 
efteemed  as  a powerful  remedy  for  remov- 
ing rheumatic  and  other  pains,  by  being 
rubbed  on  the  parts  affedted.  Whether  it  is 
got  by  diftillation  from  the  camphor  tree 
(the  laurm  camphor  a J , or  from  any  other 
fubftance  ; or  whether  it  be  a folution  of 
camphor  in  any  particular  liquor,  or  a pre- 
paration made  by  diftilling  camphor  along 
with  other  things,  I know  not,  having, 
never  been  able  to  procure  any  authentic 
account  of  it.  I have  had  feveral  fpeci- 
mens  of  it  given  me  by  gentlemen  who 

brought 
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brought  it  home  from  the  Eaft-Indies,  but 
none  of  them  could  give  me  any  informa- 
tion  of  its  origin. 

SECT.  XIII. 

! 'Mucous  Gums , Starch , and  Sugar . 

(See  vol.  ii.  pages  434  and  443,  &c.) 

M.  LAVOISIER,  in  hisTraite  Elemen- 
taire,  chap.  xi.  ranks  mucous  gums , farch , 
and  fugar , amongft  the  vegetable  oxides  : 
he  fays  they  contain  inflammable  air 
united  to  charcoal,  fo  as  to  form  in  a man- 
ner one  bafis,  which  is  brought  into  the 
Rate  of  an  oxide  by  a portion  of  the  bafis 
of  pure  air  (the  oxigene)  ; that  they  do 
not  differ  from  one  another,  but  in  the 
proportion  of  the  principles  which  com- 
pofe  them  ; and  that  they  may  be  made  to 
pafs  to  the  ftate  of  acids,  by  combining 
with  them  an  additional  quantity  of  the 
bafis  of  pure  air,  the  oxigene.  The  acid 
which  Sir  Tobern  Bergma’n  got  from  fu- 
gar, by  pouring  nitrous  acid  over  it,  and 
diftilling,  fiiould  feem  to  have  been  formed 
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in  this  manner  ; that  is,  the  nitrous  acid 
which  abounds  with  the  oxigene,  fhould 
feem  to  have  imparted  to  the  fugar  fuch 
a quantity  of  it,  as  to  convert  its  acidifiable 
parts  into  an  acid. 

SECT.  XIV. 

Cantharides  ( Spanifh  Flies ). 

(See  vol.  iii.  page  39,  Sic.) 

M.  FOURCROY,  in  his  Lecons  Ele- 
mentaires,  tells  us  that  M.  Thouvenel 
analyfed  the  cantharides,  and  found  that 
one  half  of  the  dried  infedt  confifted  of  the 
vifcera  (un  Parenchyma)  which  he  did 
not  examine ; that  an  ounce  of  the  other 
part  yielded  three  drams  of  an  extractive 
yellow  reddifh  matter,  which  afforded  an 
acid  by  diftillation,  twelve  grains  of  a yel- 
low waxy  matter,  that  gives  colour  to  the 
flies,  and  fixty  grains  of  a green  oily  mat- 
ter, analogous  to  wax,  which  fmells  of  the 
cantharides,  and  has  a fharp  tafte ; and,  if 
diftilled,  yields  a fharp  acid,  and  a concrete 
oil  like  wax. 


Water 
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Water  diflolves  the  yellow  extradive 
matter,  the  yellow  oil,  and  even  part  of 
the  green  ; but  aether  only  diffolves  this 
laft,  and  may  be  employed  to  feparate,  from 
the  other  matters,  this  green  waxy  oil,  in 
which  the  virtues  of  the  cantharides  re- 
fide.  In  order  to  obtain  a tindure  which 
fhall  contain  the  extradive  matter,  as  well 
as  the  green  andyellow  waxy  part,  one  muft 
employ  a liquor  compofed  of  equal  parts 
of  alkohol  and  water,  which  if  diftilled 
affords  a fpirit  that  fmells  ftrong  of  the 
cantharides.  M.  Thouvenel  tells  us  that 
he  tried  the  effeds  of  the  green  waxy  mat- 
ter, in  which  the  virtue  of  the  cantha- 
rides refides,  on  himfelf ; and  found  that 
nine  grains  of  it  applied  to  the  fkin  raifed 
a blifter  full  of  ferumj  and  that  the  tinc- 
ture above-mentioned,  when  applied  exter- 
nally, in  the  quantity  from  two  drams  to 
two  ounces  and  a half,  produced  good  ef- 
feds in  rheumatic  pains,  the  fciatica,  and 
wandering  gout ; that  it  warms  the  parts, 
accelerates  the  circulation,  and  excites  an 
evacuation  by  fweat,  by  urine,  or  by  ftool, 
T 2 according 
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according  to  the  parts  to  which  it  is  ap- 
plied. 


Cinchona  Species,  qua  Inf u 1a  S anil  a Lucia 
innajeitur. 

IN  the  year  1783,  Mr.  Davidfon,  one 
of  the  furgeons  to  the  troops  then  at  the 
ifland  of  St.  Lucia  in  the  Weft-Indies, 
lent  to  Mr.  George  Wilfon,  apothecary  in 
Henrietta-Street,  Covent-Garden,  a quan- 
tity of  bark  got  from  a fpecies  of  the  cin- 
chona, or  Peruvian  bark  tree,  which  had 
been  difeovered  growing  in  that  ifland  by 
a Mr.  Alex.  Anderfon  ; accompanied  with 
ail  account  of  its  effebts  in  curing  inter- 
mittent diforders  in  that  ifland. 

I11  the  year  1784,  an  account  of  this  bark 
was  published  in  vol.  lxxiv.  art.  34,  page 
452,  of  the  Philoiophical  Tranfabtions. 
This  bark  breaks  more  woody,  is  more 
naul'eous  than  the  true  Peruvian  bark,  and 
has  an  emetic  and  purgative  quality.  Its 
decoblion  is  of  a dull  Burgundy  colour,  and 
its  extrabt  refembles  more  the  bitter  of  gen- 
tian, than  of  the  true  cinchona.  Sir  Jo- 
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feph  Banks,  who  examined  the  fpecimens 
of  the  tree  fent  home,  fays  that  the  tree 
is  undoubtedly  a cinchona,  but  not  the 
cinchona  officinalis  of  Linnaeus. 

The  bark,  which  was  hrft  ufed  at  the 
iOand  of  St.  Lucia,  not  having  been  fuffici- 
ently  dried,  had  a flrong  emetic  and  pur- 
gative quality,  which  foon  brought  it  into 
difrepute ; but  afterwards  Mr,  Davidfon 
having  procured  fome  which  had  been 
kept  long,  and  was  perfectly  dry,  he  again 
adminiflered  it  ; and  it  fully  an fwe red  his 
wiffi,  and  cured  a number  of  foldiers  who 
laboured  under  intermitting  complaints. — 
He  generally  ufed  the  cold  infufion  of  it, 
either  prepared  in  lime-water  or  in  fimple 
water,  in  the  proportion  of  one  ounce  to 
three  pints  of  the  water.  He  fays,  “I  have 
likewife  given  it  in  fubftance  from  20  to 
30  grains,  but  never  exceeded  the  laft  . 
quantity  : in  general  the  ftomach  would 
not  retain  more  than  20  grains.”  This 
bark,  mixed  with  canella  alba,  yields  an 
agreeable  and  elegant  tincture  with  fpirit. 
A tinflure  made  with  the  feeds  has  an  in- 
finitely Monger  tafte  than  the  bark  itfelf. 

T 3 This 
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This  bark  has  been  tried  in  the  London 
hofpitals;  but  it  was  found  dill  to  retaiu 
its  emetic  and  purgative  qualities. 

In  remitting  and  intermitting  com- 
plaints, particularly  of  the  warm  climates, 
where  the  find  pafiages  are  loaded  with 
bile,  it  may  probably  be  found  to  be  a very 
ufeful  remedy  to  clear  off  the  bile,  before 
the  true  bark  is  adminidered  ; and  if  its 
emetic  and  purgative  qualities  can  be  cor- 
rected by  the  addition  of  cordials  and  opi- 
um, it  may  prove  a good  fubditute  for  the, 
true  bark,  where  that  cannot  be  had. 


Duke  of  Portland's  Gout  Powder. 

BETWEEN  forty  and  fifty  years  ago  a 
powder  compofed  of  equal  parts  of  the  roots 
of  birthwort  and  gentian , and  of  the  leaves 
and  tops  of  the  germander , ground  pine , and 
lejfer  centaury ,was  recommended  as  a cure  for 
the  gout.  It  was  ordered  to  be  taken  in  dofes 
of’ a drachm  every  morning  fading,  in  a 
tea-cupful  of  wine  and  water,  broth,  or  tea, 
for  three  months  ; and  then  three  fourths  of 
this  quantity  for  three  months  longer  ; and 
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afterwards  half,  for  fix  months;  and,  when 
the  year  was  out,  to  take  half  a drachm 
every  other  day  for  a year  longer.  It  was 
called  lately  the  Duke  of  Portland’s  Pow- 
der, from  the  late  Duke  having  been  be- 
lieved to  have  received  benefit  from  its 
life. 

Medicines  of  this  kind  were  ufed  many 
hundred  years  ago  by  the  Greek  phyficians, 
as  we  fee  by  the  account  given  of  them  by 
the  late  Dr.  Clephane,  in  art.  14  of  vol.  i* 
of  London  Medical  Obfervations  and  En- 
quiries. He  fays  many  Gf.  the  ancient  phy- 
ficians beftow  great  encomiums  on  the  ufe 
of  medicinesof  this  kind,  in  that  fort  of  gout 
which  they  call  pituitous  ; though  in  the 
other  fpecies  of  gout,  which  they  term  fan- 
guineous  and  bilious,  they  deemed  them 
prejudicial  ; and  fEtius  fays  they  are  ex- 
tremely hurtful  in  the  hot  and  bilious  ha- 
bits, and  are  only  proper  in  cold  and  phleg- 
matic confiitutions. 

The  ancients  recommend  the  ufe  of 
thefe  remedies  principally  in  recent  cafes; 
and  feem  to  think  that  their  ufe  is  unfafe, 
if  the  gouty  perfon  has  already  laboured 
T 4 under 
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under  the  diforder  for  five  years,  or  at 
fartheft  for  leven  years. 

Several  people  in  England  have  been 
thought  to  have  hurt  their  health  by  the 
ufe  of  this  powder  ; and  the  death  of  others 
has  been  fuppoled  to  have  been  haftened 
by  the  fame  means  : and  Dr.  Cullen,  in  his 
Materia  Medica,  publifhed  laft  year,  men- 
tions that  fome  people  of  rank  in  Scotland, 
who  took  thele  powders  for  above  a year, 
in  the  manner  recommended,  feemed  at  firft 
to  receive  benefit,  but  afterwards  died  of 
complaints  which  were  fuppofed  to  have 
been  occafioned  by  the  effects  of  this  pow- 
der ; which  has  brought  it  into  difrepute 
in  that  country. 


Fumaria.  H. 

Fumaria  Officinalis — Fumitory , the  herb. — 
This  plant  has  long  been  efteemed  to 
be  a moft  ufeful  bitter  ; and  formerly  was 
much  ufed  to  ftrengthen  the  tone  of  the 
vifcera.  It  loofens  the  belly,  and  promotes 
the  urinary  and  other  fecretions  ; and  it 
has  been  greatly  recommended  for  its  effi- 
4 ' cacy 
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cacy  in  removing  many  cutaneous  difor- 
ders.  Simon  Pauli-  afferts  that  he  has  re~ 
moved  the  moft  inveterate  fcabies  by  an 
infufion  of  this  herb  in  whey  of  cow’s 
milk,  and  by  deco&ions  of  it  in  beer  : 
Hoffman  and  many  other  authors  extol  its 
virtues  greatly  j and  Dr.  Cullen,  in  his 
Materia  Medica,  vol.  ii.  page  77,  fays  that 
he  has  experienced  its  good  effects  in  many 
jnftances  of  cutaneous  diforders,  which  he 
would  have  called  the  lepra. 

Its  exprefled  juice  is  given  the  length  of 
two  ounces,  two  or  three  times  in  the  day? 
and  an  extract  is  ordered  to  be  made  from 
it,  in  many  of  the  foreign  difpenfatories, 
which  is  adminiltered  for  the  fame  pur- 
pofes  as  the  herb  itfelf. 

The  dried  plant  retains  the  flavour  and 
tafle  of  the  frefh,  and  is  ufed  in  infufion 
and  decoflion  when  the  frefh  plant  cannot 
be  procured, 

Maredant' s Props. 

THIS  medicine,  which  fometimes  of  late 
goes  by  the  name  of  Norton’s  Drops,  has 

been 
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been  fold  in  large  quantity  for  the  cure  of 
eruptive  diforders.  By  the  receipt  of  it 
given  in  to  the  Patent  Office,  and  by  its 
frequently  having  brought  on  a falivation, 
it  fhould  appear  to  be  only  a folution  of  the 
corrofive  fublimate  mercury. 

The  original  proprietor  fhould  feem  to 
have  been  guilty  of  an  evafion,  when  he 
gave  in  the  receipt  to  the  Patent  Office  > 
for  he  only  mentions  the  ingredients^ 
which  he  tells  us  are  corrofive  fublimate , 
gentian  and  ginger  roots , and  cochineal ; 
but  takes  no  notice  of  the  proportions 
ufed  of  any  of  them,  or  of  the  men* 
ftruum  in  which  the  tin&ure  is  prepared. 
It  is  given  in  dofes  which  are  meafured 
by  the  number  of  drops. 

Nux  Mofchata. 

THE  nutmeg  is  faid  by  Bontius,  in  his 
treatife  De  Medicina  Indorum , to  have  a 
foporific  quality.  Dr.  Cullen,  in  vol.  ii. 
page  204  of  his  Materia  Medica,  mentions 
his  having  feen  an  inftance  of  this : — A 

perfon 
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perfon  fwallowed  in  the  forenoon  above 
two  drachms  of  nutmeg  in  powder  : he  felt 
no  unealinefs  for  an  hour  ; but  at  the  end 
of  that  period  he  was  feized  with  a drow- 
iinefs,  fucceeded  with  a complete  ftupor. 
Being  put  to  bed,  he  continued  in  a deep 
deep  for  fome  hours,  waking  from  time  to 
time  in  a date  of  delirium  ; and  foon  after 
dropt  again  alleep.  He  continued  in  this 
manner  for  above  fix  hours,  when  he 
awoke  perfectly  returned  to  his  fenfes  j 
though  he  dill  complainedof  a head-ach  and 
dro.wfmefs  all  the  remainder  of  that  day. 
But  going  to  bed  late  in  the  evenii  g,  he 
fell  into  a profound  deep,  and  awoke  next 
morning  in  good  health. 

Of  the  fables  of  Affinities  or  Elective  At- 
tractions. 

OF  late  M.  Lavoifier  * and  his  affociate 
academicians  have  raifed  a number  of 

* See  M.  Lavoifier ’s  notes  on  Mr.  Kirwan’s 
criticifms  on  his  Table  of  Affinity  of  the  Oxigene,  in 
page  46,  & c.  of  the  French  tranflation  of  Mr.  Kir- 
wan’s EfTay  on  Phlogifton  and  Acids. 
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objections  to  all  the  tables  of  affinities,  or 
of  elective  attractions,  which  have  hither- 
to been  offered  to  the  public  ; the  princi- 
pal of  which  are, 

1 ft.  That  they  only  represent  the  refults 
of  ftmple  affinities ; whereas  there  only  ex- 
it!: in  nature,  fo  far  as  has  been  obterved, 
cafes  of  double  affinity,  often  triple,  and 
others  perhaps  ftill  more  complicated. 

2dly.  That  they  take  no  account  of  the 
effects  of  the  attractions  of  water,  and  per- 
haps its  decompofttion  in  its  combinations 
in  the  humid  way  : it  is  conftdered  as  an 
agent  fimply  paffive,  though  it  aCts  with 
a real  and  difturbing  force,  which  ought  to 
be  brought  into  conlideration  in  the  re- 
lults. 

3dly.  That  there  are  certain  fubftances 
which,  when  combined  with  others,  have 
two  or  three  evident  degrees,  or  periods, 
of  faturation  : and  there  are  others  in 
which  a greater  number  obtain  ; as  is  the 
cafe  with  the  bafts  of  pure  air,  called  oxi« 
gene,  and  acidifiable  bafes. 

4th ly.  That  different  degrees  of  heat,  ap- 
plied to  the  fame  fubftances,  produce  dif- 
ferent 
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ferent  effeCts  on  them  : thus  mercury,  or 
quickfilver,  expofed  for  a long  time  to  a 
certain  degree  of  heat,  in  a place  to  which 
there  is  accefs  to  air,  attracts  the  oxigene, 
and  is  converted  into  an  oxide  or  calx  : 
but  if  this  calx  be  expofed  to  a hill  greater 
heat,  which  is  capable  of  foftening  glafs, 
the  oxigene,  which  had  been  abforbed,  is 
difengaged,  and  the  mercury  is  revived, 
or  returns  to  the  hate  of  quickfilver. 

For  thefe  reafons  neither  M.  Lavoifier, 
in  his  Elementary  Treatife,  nor  M.  Four- 
croy,  in  his  third  edition  of  his  Elements  of 
Natural  Hihory  and  Chymihry,  has  given 
us  any  general  tables  of  affinities. 

But  although  the  objections  raifed  are  cer- 
tainly juh,  and  the  tables  we  have  are  for 
thefe  reafons  defective  in  many  points  ; yet 
we  know  that  they  have  been  the  inhru* 
ments  which  have  led  to  many  of  the  moft 
important  difcoveries  of  modern  times  ; and 
therefore  they  ought  not  to  be  laid  afide,  till 
others,  in  which  their  defeCts  have  been 
fupplied,  are  conftruCted, 
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L,unar  Cauftic , or  Nitrated  Silver. 

IN  vol.  iii.  page  307  of  the  Annales  de 
Chimie,  publilhed  by  MM.  Morveaui 
Lavoifier,  & c.  we  are  informed  that  M. 
Hahnemann  has  proved  that  lunar  cauftic 
(the  argentum  nitratum  Pharm.  Lond.), 
which  is  filver  diflolved  in  the  nitrous 
acid  and  evaporated  to  drynefs,  is  one  of 
the  moft  powerful  antifeptic  fubftances 
known  ; for  if  one  part  of  it  be  diflolved  in 
500  parts  of  pure  water,  the  water  thus 
impregnated  will  preferve  a piece  of  meat 
(animal  flefh)  for  ever  from  putrefaction. 

And  if  a ftronger  folution  be  ufed,  and 
the  meat  be  kept  in  it  for  1 5 days,  and  be 
then  expofed  to  heat,  it  dries  without  pu- 
trefying, and  hardens  fo  that  no  worms 
will  affeCt  it. 

If  one  part  of  the  lunar  cauftic  be  dift 
folved  in  1000  parts  of  pure  water,  it  will 
preferve  it  fweet  in  every  degree  of  heat, 
provided  it  be  not  expofed  to  the  fun.  If 
people  are  afraid  to  drink  the  water  in  this 
ftate,  which  certainly  cannot  be  attended 
w^th  any  fort  of  danger,  they  may,  before 

* ufing 
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ufing  it,  diffolve  in  it  a little  common  fea 
fait,  which  will  precipitate  fome  of  the 
filver  in  form  of  a black  powder,  when 
expofed  to  the  heat  of  a fire,  or  to  the  fan  . 

M.  Hahnemann  has  employed  with 
fuccefs  a foliation  of  one  part  of  lunar 
cauftic  in  1000  parts  of  pure  water,  for 
the  cure  of  old  fores,  particularly  of  thole 
of  the  mouth,  occalioned  by  the  ufe  of 
mercury ; and  he  has  found  aftonifhing 
good  effe<5ls  from  the  ufe  of  this  water,  as  a 
drying  and  ffrengthening  remedy. 

Repeated  trials  ought  certainly  to  be 
made  of  the  effects  of  this  folution  of  filver 
in  the  nitrous  acid,  to  afcertain  whether 
it  may  be  ufed  in  quantity  with  fafety ; as 
it  may  be  of  the  greateft  fervice  in  preferr- 
ing meat  as  well  as  water  in  long  fea  voyages, 
fhould  it  be  found  not  to  injure  the  health  of 
thofe  who  ufe  it. — And  trials  ought  likewife 
to  be  made  with  the  pure  nitrous  acid,  to 
afcertain  whether  the  efFe&s  produced  de- 
pend on  the  folution  of  filver,  or  upon  the 
acid  independent  of  the  filver. 
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Acer  Major , Periclymenum  rectum  folih 

laurinis. 

BFFORE  concluding  this  treatife,Ithink 
it  is  right  to  obferve,  that  there  are  two  fub- 
ftances  mentioned  in  it,  both  growing  in  cold 
climates,  which  particularly  deferve  the  at- 
tention of  the  public;  which  are — 1 Ft,  the 
acer  major,  or  great  maple  tree,  which  grows 
in  Canada,  whofe  juice  yields  a fugar  that  is 
ufed  by  the  inhabitants  of  the  country. — - 
2d.  The  other  the  periclymenum  re&um, 
foliis  laurinis,  or  tree  which  affords  the  warm 
aromatic  bark,  called  after  Capt.  Winter, 
Winter’s  bark.  Both  thefe  trees  would  pro- 
bably grow  in  this  climate;  and  the  fugar 
and  warm  bark  which  they  afford,  would  be 
of  the  greateft  fervice  to  the  poorer  fort  of 
people,  particularly  to  the  inhabitants  of 
the  mountainous  parts  of  this  ifland.  * 

* The  feeds  or  young  plants  or  fhoots  of  the  great 
maple  tree,  may  be  eafily  imported  by  the  fliips  which 
come  yearly  from  Canada ; and  thofe  of  the  winter  bark 
tree,  which  grows  on  the  fhore  of  the  Streights  of 
Magellan,  in  South  America,  by  the  veflels  employed 
in  the  fouthern  whale  fifhery. 
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THREE  VOLUMES  AND  THE  APPENDIX, 

The  London  Pharmacopoeia  excepted,  which  has  a 
copious  Index  annexed  to  itfelf. 

N.  B.  The  names  in  this  Index  are  all  in  Englifli,  as  the  Latin 
Names  are  moflly  ufed  in  the  Tables  of  Contents  of  each  Vo- 
lume ; and  in  the  Table  to  Vol.  III.  the  Latin  Names  of  entire 
Animal  and  Vegetable  Subftances  are  ranged  alphabetically 
with  the  Englifli  Names  after  each  ; fo  that  a Latin  Index  was 
not  neceflary. 


A. 

ACIDS,  the  diflinguifhing 
marks  of,  v.  i.  p.  41.  ap. 
p.  2. 

• the  medical  virtues 

and  properties  of,  v.  i.  p.  102. 

■ the  different  forts  of, 

formed  by  the  union  of  the 
bafis  of  pure  air  (the  oxi- 
gene)  and  acidifiable  bodies, 
ap.  p.  102. 

aerial  or  fixed  air,  v.  i. 

p.  93,  and  ap.  1 03,  and  2 1 6. 

muriatic  or  marine, 

v.  i.  p.  65.  ap.  p.  213. 

nitrous,  v.  i.  p.  53, 

ap.  p.  210. 

• fulphureous  or  vitri- 

olic, v.  i.  p.  42.  ap.  p.  206. 
vegetable  native,  dif- 
ferent forts  of,  v.  i.  p.  72  and 
82,  and  ap.  p.  223. 


fermented,  v.  i. 

P-  1S\ 


Acids  of  amber,  v.  i.  p.  96. 

— — of  ants,  v.  i.  p.  97. 

of  arfenic,  v.  i.  p.  96. 

of  blood,  v.  i.  p.  96. 

of  dew,  v.  i.  p.  95. 

of  fat,  v.  i.  p.  98. 

of  fluor  or  fpath,  v. 

i.p.  96. 

of  heavy  earth,  v.  i. 

p.  96. 

of  molybdene,  v.  i. 

P-97-  , 

of  phofphorus,  v.  i. 

p.  100,  ap.  p.  217. 

of  tartar,  v.  i.  p.  8 r, 

ap.  p.  4. 

of  tungflene,  v.  i.p.06. 

of  urine,  v.  i.  p.  100. 

of  vinegar,  v.  i.  p.  76* 

Acidifiable  bafes,  ap.  p.  119. 
Acidifying  principles,  the  bafis 
of  pure  air,  oxigene,ap.p.  1 00. 
Affinities,  or  elective  attractions, 
v.  i.  p.  i.  ap.  p.  289. 
iEther,  muriatic,  v.  ii.  p.  243.' 

— nitrous,  v.  ii.  p.  234. 

— vitriolic,  v.  ii.  p.  220,  ap, 
p.273. 


U 
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.Ether,  vegetable,  or  acetous,  v. 

ii.  p.  246. 

Agaric,  v.  iii.p.  8. 

Air,  ap.  p.  97. 

of  the  atmofphere,ap.  p.97. 

pure  or  vital,  or  dephlo- 

gifticated,  ap.  p.  99. 

— — impure  or  mephitic,  or 
phlogifticated,  ap.  p.  106. 

•  inflammable,  or  hydrogene, 

ap.  p.  1 10. 

. hepatic,  ap.  p.  1 14,  117. 

different  lorts  of  fluids  fo 

called,  ap.  p.  1 17. 

dodtrine  of,  ap.  p.  80. 

Alkaline  falts,v.  i.  p.  120,  ap. 
p.  9,  128. 

...  - foflil,  v.  i.  p. 

131,  140,  ap.  p.  231. 

•  vegetable,  v.  i. 

p.  125.  140 — aerated,  its  life 
in  calculous  diiorders,  ap. 
p.9,229. 

. . volatile,  v.  1.  p. 

158,  ap.  p.  231. 

Alkohol,  v.  ii.  p.  209  ; its  com- 
pofltion,  ap.  p.  191. 

- with  acetous  acid,  v.  ii. 

p. 246. 

with  muriatic  acid,v.  ii. 

P-243-  . 

c with  nitrous  acid,  v.  11. 

P-  234* 

. ■ with  fulphureous  or  vi- 

triolic acid,v.  ii.  p.  220. 
Almonds,  v.  iii.  p.  1 2. 

Aloes,  v.  ii.  p.  419. 

Alum,  v.  i.  p.  442,  ap.  p.  262. 
Amber,  v.  ii.  p.  274. 

• liquid,  v.  ii.p.  358. 

Ambergrile,  v.  ii.  p.  27  2. 
Ammoniac  lalt,  v.  i.  p.  219. 

gum, v.  ii.  p.  380. 

Analyfls  of  animal  and  vegetable 
fubftances,  v.  i.  p.  17,  ap.  p. 
13  G&c. 

Angelica,  v.  iii.  p.  16. 

Angeline  tree,  v.  iii.  p.  18. 
Anife,  v.  iii.  p.  19. 

Antimony,  v.  i.  p.  347,  ap.  p. 
254- 


Antimony,  argentine  flowers  of? 
ap.  p.253. 

calx,  with  hartfhorn, 

v.  i.  p.  364. 

- ditto  with  nitre,  v.  i. 
P-  372- 

calx  muriated,  called 

algarott,  v.  i.  p.  383. 

■ cinnabar  of,  v.  p.  376. 

glafs  of,  v.  i.  p.  360, 

ap.  p.255. 

■ ■ — — ditto  cerated,  v.  i.  p. 

36i« 

James’s  powder,  v.  i. 

p.  366. 

—  Kermes  mineral,  v.  i. 


P-  375- 

liver  or  faffron,  v.  i. 

p.  371,  ap.  p.  255. 

mild  emetic,  v.  i.  p. 


372. 


• muriated  or  cauftic, 
v.  i.  p.  380. 

— nitrated,  v.  i.  p.  380. 

regulus  of,  v.  i.  p. 


359- 


regulus  medicinalis, 
v.  i.  p.  370. 

fulphur  precipitated 


of,  v.  i.  p.  373. 

with  ioluble  tartar. 


v.  1.  p.  394. 

tartarifed  or  emetic 

tartar,  v.  i.  p.  387. 

■ wine  of,  v.  i p.  384.' 

Arfenic,  v.  i.  p.  408,  ap.  p.  258. 
Artichoke,  v.  iii.  p.  67. 
Afafoetida,  v.  ii.  p.  377. 
Afarabecca,  v.  iii.  p.  25. 
Afh-coloured  ground  liverwort* 
v.  iii.  p.  157. 

Allies  of  vegetables,  v.  i.  p.  126. 


B. 

BALM,  v.  3,  p.  168. 

Balfams,v.  ii.  p.  333. 

■ of  Canada,  v.  ii.  p.  340. 

ofCopaiva,  v.ii.p.  341^ 

■ — of  Mecca,  v.  ii.  p.  342. 

. .4..  ..  of  Peru,  v.  ii.p.  344- 
Balfam 
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Balfam  of  Tolu,  v.  ii.  p.  345. 

of  turpentine,  v.  ii.  p. 

348. 

Barbadoes  tar,  v.  n.  p.  267. 
Barley,  v.  iii.  p.  134. 

Barilla,  or  foda,  v.  i.  p,  135,  ap. 
p.  232. 

Bdellium,  v.  ii.  p.  382. 

Bearfoot,  v,  iii.  p.  128. 

Bear’s  whortle-berry,  v.  iii.  p. 
287. 

Benzoin,  v.  ii.  p.  367. 

Birthwort,  v.  iii.  p.  24. 
Bifmuth,p.  i.  p.  406. 

Biftort,  v,  iii.  p.  33. 

Bitterfweet,  v.  iii.  p.  102. 
Bitumen,  v.  ii.  p.  271. 

Butumen  Judaicum,  v.  ii.  p. 
273* 

Blefled  thiflle,  v.  iii.  p.  47. 
Blood-Aone,  v.  i.  p.  416. 

Blue  cardinal  flower,  v,  iii.  p. 
160. 

Blue  wolfs-bane,  v.  iii.  p.  7. 
Boles,  v.  i.  p.  441. 

Borax,  v.  i.  p.  231.  ap.  p.  237. 
Borage,  v.  iii.  p.  33. 

Box  wood,  v.  iii.  p.  3 3. 
Brimftone  of  fulphur,  v.  ii.  p. 
248. 

Brooklime,  v.  iii.  p.  30. 

Broom,  v.  iii.  p.  1 1 5. 

Bryony,  white,  v.  iii.  p.  34. 
Buckthorn,  v.  iii.  p.  275. 
Burning  or  combuftion,  ap.  p. 
$7j  $6,  174. 

C. 

CALAMINE,  or  lapis  calami- 
naris,  v.  i.  p.  397. 

Calomel,  or  mercurius  fublim. 

dulc.  v.  j.  p.  337. 

Calx  of  antimony,  v.  i.  p.  372. 

■ of  mercury  or  quickfllver, 
v-  P-  3 1 7- 

— — of  tin,  called  aurum  rail- 
fivum,  v.  i.  p.  290. 

Camphor,  y.  ii.  p.  326  ; its  oil, 
ap.  p.  278. 


Canella  alba,  v.  iii.  p.  37. 
Cantharides  or  Spanilh  flies,  v, 
iii.  p.  39,  ap.  p.  280. 
Carpo-balfamum,  v.  iii.  p.  49. 
Carraway,  v.  iii.  p.  50. 

Carrot,  common , v.  iii.  p.  87. 
Ditto  of  Crete,  v.  iii.  p.  87. 
Ditto  wild,  v.  iii.  p.  89. 
Cafcarilla,  v.  iii.  p.  107. 

Caifla  cinnamon,  v.  iii.  p.  51. 
Ditto  fiftularis,  Pharm.  v.  iii. 

P-  3IO>  33°-  ... 

Caflumanar,  v.  iii.  p.  50. 

Caftor,  v.  iii.  p.  52. 

Catechu,  or  terra  Japonica,  v.  ii. 
P-  399- 

Cauflic,  alkaline,  v.  i.  p.  142. 

antimonial,  v.  i.  p.  380. 

— lunar,  y.  i.  p.  247,  ap. 

p.  292. 

Cerufle,  v.  i.  p.  276. 

Chalk,  v.  i.  p.  420. 

Chalybeate  wine,  v.  i.  p.  371. 
Camomile,  v.  iii.  p.  58. 

Cheryill,  v, iii.  p.  55. 
China-root,  ap.  p.  19. 

Cinnabar,  factitious,  v.  i,  p,  313. 
•"  -» — - native,  v.  i.  p.  3 1 5. 

of  antimony,  v.  i.  p. 

376- 

Cinnamon,  v.  111.  p.  68. 
Cinquefoil,  v.  iii.  p.  199. 

Civet,  v.  iii.  p.  291. 

Cloves,  v.  iii.  p.  •'7. 

Clove  July-flower,  v.  iii.  p.  48. 
Cochineal,  v.  iii.  p.  70, 
Colomba,  v.  iii.  p.  76. 
Coloquintida,  v.  iii.  p.  y2r 
Coltsfoot,  ap.  p.  24. 

Combuflion,  ap.  p.  67,  96,  174. 
Conefli,  v.  iii,  p.  78. 

Conflituent  parts  of  animal  fub- 
ftances,  ap.  p.  1 5 1. 

Conflituent  parts  of  vegetable 
fubltances,  ap.  p.  137. 

Copper  and  preparations,  v.  i. 
p.  249,  ap.  p.  244. 

ammoniated,v.  i.  p.251. 

blue  yitriol,  v.  i.  p.  254. 

verdjgrile,  v.  i.  p.  250. 

U 2 Coral. 
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Coral,  v.  i.  p.  424. 

Coriander,  v.  iii.  p.  79. 

Cowhage,  v.  iii.  p.  98. 

Crabs  claws,  v.  i.  p.  424. 

Cream,  orcryftals  of  tartar,  v.  i. 
p.  81. 

Cubebs,  v.  iii.  p.  83. 

Cuckowpint,  v.  iii.  p.  19. 
Cummins,  v.  iii.  p.  86. 

Currants,  black,  v.  iii.p.  236. 
Currants,  red,  v.  iii.  p.  236. 

D. 

Damafk  rofe,  v.  iii.  p.  236. 
Dandelion,  v.  iii.  p.  89. 

Dead  nettle,  v.  iii.  p.  154. 

Degrees  of  heat  necelfary  for 
different  purpofes,  ap.  p.  72, 
&c. 

Digeftive  fait,  v.  i.  p.  212. 

Dill,  v.  iii.  p.  1 3. 

Dittany  of  Crete,  v.  iii.  p.  90. 
Dodtrine  of  air,  ap.  p.  80. 

of  phlogifton,  ap.  p.  76. 

Dragant,  or  tragacanth  gum,  v. 
ii.  p.  440. 

Dragon’s  blood,  v.  ii.p.  364. 

E. 

EARTHS,  v.  i.  p.  417,  ap.  p. 
128,  262. 

argillaceous,  v.  i.  p. 

440. 

calcareous,  v.  i.  p. 

42c. 

heavy,  ap.  p.  128, 

262. 

■ magnefia,  v.  i.  p. 

420. 

vitrefcible,  y.  i.  p. 

446. 

Egg-fhell,  v.  i.  p.  426. 

Eggs,  v.  iii.  p.  190. 

ElateriunT,  v.  iii.  p 103. 

Elder,  v.  iii.  p.  245. 

Elecampane,  v.  iii.  p.  107. 

Elemi,  v.  ii.  p.  359. 

Elm,  v.  iii.  p.  284. 

Endive,  v.  iii.  p.  106. 


INDEX. 

Epfom  fait,  v.  i.  p.  198. 

Eryngo,  v.  iii.  p.  108. 

Efiences,  v.  ii.  p.  219. 

Eflential  oils,  v.  ii.  p.  309. 

Ether,  muriatic,  v.  ii.  p.  243. 

nitrous,  v.  ii.  p.  236. 

fulphureous  or  vitriolic, 

v.  ii.  p.  230. 

vegetable,  v.  ii.  p.  246. 

Extradtum  catharticum,  v.  ii.  p. 
433- 

F. 

FAT,  v.  i.  p.  99,  ap,  p.  277. 
Fenugreek,  v.  iii.  p.  109. 
Fermentation,  v.  i.  p.  19,  v.  ii. 

p.  202,  ap.  p.  185,  195. 
Feverfew,  v.  iii.  p.  167. 

Field  calamint,  v.  iii.  p.  35. 

Fir,  v.  iii.  p.  2. 

Fire,  ap.  p.  67. 

Florentine  orris,  v.  iii.  p.  147. 
Flowers  of  benzoin,  v.  ii.  p.  36S. 

of  fulphur,  v.  ii.  p.  264. 

■ of  zinc,  v.  i.  p.  401. 

Fluellin,  v.  iii.  p.  105. 

Foxglove,  v.  iii.  p.  91. 

French  prunes,  v.  iii.  p.  22 4. 
Fumitory,  ap.  p.  286. 

G. 

GALANGAL,  v.  iii.  p.  115. 
Galbanum,  v.  ii.  p.  383. 

Galls,  v.  iii.  p.  1 1 3 . 

Gamboge,  v.  ij.  p.  427. 

Garden  fage,  v.  iii.  p.  125. 
Gentian, v.  iii  p.  117. 
Generation  of  heat  and  of  cold, 
in  the  folution  of  ialts,  ap.  p. 
59- 

German  Leopard’s  bane,  v.  iii. 
P*  23‘ 

Germander,  v.  iii.  p.  37. 
Ginger,  v.  iii.  p.  291. 

Ginfeng,  v.  iii.  p.  119. 

Glafs  of  antimony,  v.  i.  p.  360. 
Glauber  fait,  v.  i.  P.  196,  ap. 
p,  69. 

Gold, 
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Gold,  and  its  preparations,  v.  i. 

p.  244,  ap.  p.  242. 

«- — fulminating,  v.  i.  p.  245. 

drinkable,  v.  i.  p.  245. 

Ground-ivy,  v.  iii.  p.  127. 
Ground-pine,  V.  iii.  p.  60. 
Guaiac,  v.  ii.  p.  396,  v.  3.  p. 
125. 

Gums,  v.  ii.  p.  434,  ap.  p.  139, 

279* 

■■  arabic,  v.  ri.  p.  434. 

cherry,  v.  ii.  p.  439. 

— — Senegal,  v.  ii.  p.  439. 

tragacanth,  v.  ii.  p.  440. 

Gum  refins,  v.  ii.  p.371. 

■  aloes,  v.  ii.  p.  419. 

— - ■ ammoniacum,  v.  ii.  p. 
380. 

—  afafoetida,  v.  ii.  p.  377. 

*  bdellium,  v.  ii.  p.  382. 

euphorbium,v.ii.  p.383. 

*  galbanum,  v.  ii.  p.  383. 

—  gamboge,  v.  ii.  p.  427. 

guaiacum.  v.  ii.  p.  396. 

—  japan  earth,  v.  ii.  p. 

399* 

- — kino,  v.  ii.  p.  399. 

— — ■ - lacca,  v.  ii.  p.  384. 

*  myrrh,  v.  ii.  p.  3S7. 

■ ■■  1 1 ■■  olibanum,  v.  ii.  p.  393. 

—  opium,  v.  ii.  p.  400. 

— > — opoponax,  v.  ii.  p.  394. 

—  fagapenum,  v.  ii.  p. 

395-  r 

farcocolla,  v.  ii.  p.  430. 

fcammony,  v.  ii.  p. 

431. 

H. 

HARTSHORN  calcined,  v.  i. 
p.  425.  Dele  from  line  7 to  line 
1 7 of  p.  426. 

Hart-wort,  v.  iii.  p.  266. 

Heat,  ap.  p.  70,  73. 

Haematites,  v.  i.  p.  416. 

Hedge  hyflbp,  v.  iii.  p.  122. 
Hemlock,  v.  iii.  p.  61. 

Hepatic  air,  ap.  p.  1 14,  1 1 7, 
267. 


Hip,  v.  iii.  p.  86. 

Honey,  v.  ii.  p.  447, 

Hop,  v.  iii.  p.  162. 

Horie-radifh,  v.  iii.  p.  228. 
HyiTop,  v.  i«.  p.  137. 

I. 

jalap,  v.  iii.  p.  138. 

Japan  earth,  or  catechu,  V.  ii. 
p.  399. 

Jews  pitch,  v.  ii.  p.  273. 

Indian  pink,  v.  iii.  p.  2 70. 

fpikenard,  v.  iii.  p.  183. 

Ipecacuanha,  v.  iii.  p.  140. 

Iron  and  its  preparations,  v.  i. 
p.  259. 

aethiops  martialis,  v.  i,  p. 

262,  ap.  p.  245. 

chalybeate  mineral  waters, 

v.  i.  p.  287. 

crocus,  or  faffron,v.  i.  p. 

262, ap.  p,  247. 

— — with  cryftals  of  tartar,  v.  i. 
p.  264. 

filings  of,  v.  i.  p.  262. 

flowers,  martial,  V.  i.  p. 

266,  ap.  p.  248. 

lixivium  of  iron,  v.  i.  p. 

269. 

• rufl  of,  v.  i.  p.  262,  ap^ 

p.  246. 

fal  martis,  v.  i.  p.  263,  ap. 

p.  247. 

tin&ure  acetated,  v.  i.  p. 

271. 

of  flowers,  v.  i.  p. 

27°. 

in  fpirit  of  fait,  v.  i. 

p.  270. 

— — vitriolated,  v.  i.  p. 

270. 

wine,  chalyleate,  v.  i,  p, 

271. 

Ifinglafs,  v.  ii.  p 441. 

Junipej,  v.  iii.  p.  130. 

K. 

KESMES^ri72»r,  r.  iii.  p.  132. 

— mineral,  v.  i.  p.  375. 

LAUDANUM, 
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L. 

LABDANUMjV.  ii.  p.  361. 
Lac,  v.  ii.  p.  385. 

Ladies’  fmock,  v.  iii.  p.  46. 
Lard,  v.  ii.  p.  385. 

Laurei,  v.  iii.  p.  1 54. 

Lavender,  v.  iii.  p.  155. 

Lead  and  its  preparations,  v.  i. 
P-  273- 

* fugarof  lead,  v.  ii.  p.  276^ 

ap.  p.  250. 

. red,  or  minium,  v.  ii.  p. 

274. 

« white,  or  cerufle,  v.  ii.  p. 

276. 

— litharge,  v.  ii.  p.  274. 
Leek,  ap.  p.  20. 

Lemnian  earth,  v.  i.  p.  44 1. 
Lemon,  v.  iii.  p.  1 59. 

Lemon  thyme,  v.  iii.  p.  283. 
Lefler  cardamoms,  v.  iii.  p.  43. 
Lefler  centaury,  v.  iii.  p.  54. 
Lettuce,  wiki,  v.  iii.  p.  153. 
Light,  ap.p.  93. 

Lily  of  the  valley,  v.  iii,  p.  158. 
Limeftone  calcined,  or  quick- 
lime, v.  i.  p.  429. 

Lime-tree  flower,  v.  iii.  p.  282. 
Lime-water,  v.  i.  p.  437. 
Linfeed,  v.  iii.  p.  159. 
Liquorice,  v.  iii.  p.  1 19. 
Litharge,  v.  i.  p.  274. 

Liver  of  antimony,  v.  i.  p.  371. 

of  fulphur,  v.  ii.  p.  252. 

Logwood,  v.  iii.  p.  38. 

Lunar  cauflic,  v.  i.  p.  247,  ap. 
p.  292. 

M. 

MACE,  v.  iii.  p.  162. 
Macedonian  parfley,  v.  iii.  p. 
221. 

Madder,  v.  iii.  p.  238. 
Magnefla,  v.  i.  p.  420. 

Maiden  hair,  v.  iii.  p.  283. 

Male  fern,  v.  iii.  p.  110. 
Mallow,  v.  iii.  p.  165. 

Manna,  v.  ii,  p.  452. 


Maredant’s  drops,  ap.  p.  287# 
Marfh  mallow,  v.  iii.  p.  10. 
Marfh  trefoil,  v.  iii.  p.  284. 
Maflich,  v.  ii.  p.  362. 

Matter  of  heat,  ap.p.  93. 
Mercury,orquickfilver,v.i.p.292. 
Metals,  v.  i.  p,  239,  ap.  p.  237. 

copper,  v.  i.  p.  249,  ap. 

p.  244. 

gold,  v.  i.  p.  244,  ap. 

p.  242. 

iron,  v.  i,  p.  259,  ap. 

p.  245. 

lead,  v.  i.  p.  273,  ap. 

p.  250. 

filver,  v.  i.  p.  247,  ap, 

243? 

tin,  v.  i.  p.  287. 

Metallic  fubflances,  v.  i.  p.  291, 
ap.  p.  124. 

antimony,  v. 

i.  p.  247,  ap.  p.  234. 

arfenic,  v.  i. 

p.  408,  ap.  p.  258. 

■ ■ bifmuthjV.  i. 

p.  406, 

— quickfilver, 

v.  i.  p.  292,  ap.  p.  233. 

. zinc,  v.  j.  p. 
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Mezereon.  v.  iii.  p.  172. 

Mineral  waters,  v.  ii.  p.  14, 
ap.  p.  267. 

their  contents, 

v.  ii.  p.  1 5. 

■ Aft  on,  v.  ii. 

p.  87, 

Aix-la  - Cha- 


pelle,  v.  ii.  p.  193. 
— Afkeron,  v.  ii. 


p.  150. 


p.  88. 


Bagnigge,r.ii. 
Balemore,  or 


Ilmington,  v.  ii.  p.  123. 
Barrow  dale,  v. 


n.  p.  103. 


p.  102.  j 


Barton,  v.  ii. 
Mineral 
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SO  i 


177. 


p.  183. 


Mineral  waters,  Barege,  v.  ii. 

P-  I94'  „ * 

Bath,  v.  u.  p. 

■ Briftol,  v.  ii. 

■ Buxton,  v.  ii. 
■CarolineBaths, 

■ Callle  Leod, 

- Cawley,  v.  ii. 

- Chaude  fon- 


p.  1 17,  185. 
v.  ii.  p.  197. 
v.  ii.  p.  156. 
p.  15 1. 


taine,  v.  ii.  p.  192. 

• Cheltenham, 


v.  ii.  p.  132,  ap.  p.  269 
— - Clifton,  v.  ii. 


p.  7: 


Mineral  waters,  Ilmington  or 
Balemore,  v.  ii.  p.  123. 

- Inglewhite,  v. 


p.  89. 


r.ii.p.  155. 


ii.  p.  172. 


v.  11.  p. 


p.  90. 


p.  122. 


Cobham,  v.  ii. 
Corftorphin, 
Deddington,v. 
Dog  & Duck, 

• Dulwich,  v.  ii. 

• Dunfe,  v.  ii. 

■ Durham  v.  ii. 

• Epfom,  v.  ii. 

■ Fairburn,  v.ii. 

■ Filah,  v.  ii.  p. 
-Gainlborough, 

- Hampllead,  v. 

- Harrogate,  v. 
ii.  p.  118,  chal.  p.  164,  fulph, 

Hartfell,  v.  ii. 


p.  15  1. 


P.  9r« 


1 6 1 . 


138. 


v.  11.  p.  172. 
ii.  p.  1 14. 


p.  1 13. 


T.  11.  p.  I34. 


-JelTop,orScoke, 


ii.p.  173. 


p.  119. 


v.  ri.  p.  152. 


p.  92 


p.  120. 


ii.  p.  103. 


p.  189. 


■ Iflington,v.  ii. 

• Keddleftone, 

• Kilburn,  v.  ii. 
•LincombjV.  ii. 

■ Lymington,v. 

• Matlock,  v.  ii. 

■ Maudfley,  v. 
-Middlewich,v. 

- Moffat,  v.  ii. 

- NamptwichjV. 

- Nevel  Holt,  v. 

- NewCartmel, 
or  Rougham,  v.  ii.  p.  104. 

• Normanby,  v. 


ii.  p.  169. 


ii.  p.  102. 


p.  1 6 1*. 


ii.  p.  102. 


ii.  p.  139. 


ii.  p.  152. 


ii.  p.  102. 


»•  P*  x53- 


p.  124. 


P-  93- 


ii.  p.  122. 


193. 


ii.  p.  105. 


p.  125. 


v.  mp.  153. 


p.  154. 


• Northwich,  v. 

■ Nottington,v. 

■ Orfton,  v.  ii. 

• Pancras,  v.ii. 

■ Peterhead,  v. 

- Pifa,  v.  ii.  p, 

- Pitkeathly,  v. 

- Pyrmonr,  v.ii. 

- Quin-Camel, 

- Rippon,  v.  ii. 

Mineral 
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Mineral  waters,  Scarborough, 
v.  ii.  p.  135. 

Sea  water,  v. 

P*  <55* 

Seltzer,  v.  ii. 

P-  73*  , .. 

•— Shaavvell,  v.ii. 

p.  hi. 

■ Shapmoor,  v. 


iu  p.  170. 


u.  p.  143. 


■ Somerfham,v. 

■ Spa,  v.  ii.  p 
128,  ap.  p.  271. 

Stanger,  v.  ii. 

p.  138. 

Streathain,  v. 


11.  p.  103. 


— Sutton  Bog,  v 


11.  p.  154,  170. 


n.  p.  94. 


■ Sydenham,  v 
Tilbury,  v.  ii, 


p.  70,  ap.  p.  262. 
Tunbridge, v. 


11.  p.  12  1. 


• Upwich,  v.  ii. 


p.  102. 


P. 155. 


- Wardrew,v.  ii. 

- Wefton,  v.  ii. 


p.  102. 

Morveau’s  fynoptical  table,  v.  i. 

P 1 5* 

Mugvvort,  v.  111.  p.  25. 
Mulberry,  v.  iii.  p.  1 79. 
Muriatic  acid,  v.  1.  p.  6 j; . 
Milliard,  v.  iii.  p.  26S. 


N. 

NETTLE, common,  v.  iii.p.  286. 
Neutral  falts,  v.  i.  p.  172,  ap. 
p.  234. 

borax,  v.  i p.  231. 

* — ■ - - Epiom  lalts,  v.  i. 

p.  198,  ap.  p.  236. 

natrum  phofpho- 


With  Muriatic  Acid. 
Neutral  falts,  digellive  fait,  r.  I, 
p. 2x2. 

— — fea  fait.  v.  i.  p. 

213. 


• common  ammoni- 
ac, v.  i.  p.  219.  * 

With  Nitrous  Acid . 

common  nitre,  v.  i. 


p.  203. 


ratum,  ap.  p.  18,  222. 


209. 


■ cubic  nitre,  v.  i.  p. 

nitrous  ammoniac, 
v.  i.  p.  210. 

With  Vitriolic  Acid. 
• vitriolated  tartar. 


v.  i.  p.  192 


p.  194. 


fal  polychrelt,  v.  i. 

Glauber  fait,  v.  i. 
p.  196,  ap.  p.  59. 

vitriolic  ammoniac, 


v.  i.  p.  203. 

With  Vegetable  Acid. 
loluble  tartar,  v.  i. 


p.  223. 


p.  226. 


• Rochelle  fait,  v.  i. 

■ vegetable  ammoni- 
ac, v.  i.  p.  229. 

account  of  twenty- 


two  different  forts  formed 
with  different  forts  of  vege- 
table acids,  v.  i.  p.  84,  &c. 
Nitre,  v.  i.  p.  203. 

Nitrous  acid,v.i.p,59,  ap.p.2  10. 
Nutmeg,  v.  iii.  p.  186,  ap.  p. 
288. 

O. 

OAK  bark,  v.  iii.  p.  2 28. 
Obje&ions  to  the  new  theory, 
ap.  p.  199. 

Oil,  effential,  v.  ii.p.  311. 

- of  anife,  v.  ii.  p. 


323* 


p.  325. 


p.  322. 


■ of  caraway,  v.  ii. 

■ of  camomile,  v.  ii. 

Oil 
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Oil,  eflential,  of  camphor,  ap. 
p.278. 

or  cinnamon,  v,  11. 


p.  326- 


P-32S- 


322. 


323* 


P-  323- 


■ of  cloves,  v.  ii. 

of  dill,  v.  ii.  p.  325. 
of  hyflop,  v.  ii  p. 

of  juniper,  v.  ii.  p. 

■ of  lavender,  v.  ii. 
of  marjoram,  v.  ii. 


p.  223. 


326. 


— of  minf,v.  ii.  p.323. 
■ of  nutmeg,  v.  ii.  p. 


11.  p.  323. 


of  peppermint  v. 

of  Rhodium  wood, 
v.  ii.  p.  32J. 

of  rofes,  called  ot- 


ter of  rofes,  v.  ii.  p.  31 1 
— of  rofemary,  v.  ii. 


P-  323* 


P-32S- 


322. 


• ofrue,  v.  ii.  p.  323. 

■ offage,  v.  ii.  p.322. 

■ of  iaflafras,  v.  ii. 

■ of  fabin,  v.  ii.  p. 

• of  turpentine,  v.  ii. 


P-  323- 


of 


wine,  v.  11,  p. 


222,  ap.  p.273. 

— ? — of  wormwood,  v.  ii. 


p.  322. 

Oil,  empyreumatic,  v.  ii.  p.  306. 

■ ■■  ■ — animal,  v.  ii. 

p.  308. 

hai  tfhorn,v.  ii. 

P-  307- 

Oils,  foflil,  v.  ii.  p.  265,  ap.  p. 
276. 

• — - ■ • amber,  v.  ii.  p.  281. 

- naphtha,  v,  ii.  p.  266. 

— petroleum, .yellow,  or 
rock  oil,  ib, 

— petroleum,  Hack,  ib. 
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Oils,  foflil,  pifafphaltum,  or  pi U 
celeum,  v.  ii.  p.  266. 

Oils,  un&uous,  animal  and  ve* 
getable,  v.  ii.  p.  283. 
of  almonds,  v.  ii. 


p.295. 


3°3- 


v.  ii.  p.  302. 


' Arundel  oil,v.ii. 
-ofBarbadoes  nuts, 
of  linfeed,  v.  ii. 


p.  300. 

■ of  feed  of  the 

palma  Chrifli,  or  callor  oil, 
v.  ii.  p.  301. 

■ of  the  palm,  v.  ii. 


p.  300. 


294. 


■ animal,  ap.  p.  276. 

■ hogs  lard,  v.  ii.  p. 

- of  neat’s  foot,  v.ii. 


p.  294. 


294. 


p.293. 


of  vipers,  v.  ii.  p. 
' fpermaceti,  v.  ii, 
■ wax,  v.  ii.  p.  291. 


Onion,  v.  iii.  p.  54. 

Opium,  v.  ii.  p.  400. 

Orange,  Seville  and  China,  v.  iii. 
p.  27. 

Oxides,  ap.  p.  125. 

P, 

PARSLEY,  common,  V.  iii,  p* 
221. 

Parfley, Macedonian, v.  iii.  p.2  2i. 
Pellitory  of  the  wall,  v.iii.  p.  19S. 
Pellitory  of  Spain,  v.  iii.  p.  226. 
Pennyroyal,  v.  iii.  p.  225. 
Peony,  v.  iii.  p.  192. 

Pepper,  v.  iii.  p.  222. 
Peppermint,  v.  iii.  p.  17 1, 
Petroleum,  v.  ii.  p.  266. 
Peruvian  bark,  v.  iii.  p.  200. 
Ditto,  another  fpecies  of,  ap.  p. 
282. 

Phlogifton,  its  nature  and  pro- 
perties, ap.  p.  76. 

Poley  mountain,  v.  iii.  p.  224. 

X Polychreft 
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Rolychreft  fait,  v.  i.  p.  194. 
Poppy,  >W,  v.  iii.  p 192. 

Poppy,  white,  V iii.  p.  193. 
Pomegranate,  v.  iii.  p.  30,  120. 
Portland  powder,  ap.  p.  284. 
Principles  of  new  chymical  the- 
ory, ap.  p.  9 1 . 

Prunel  fait,  v.  i.  p.  195. 

Prunes,  French,  v.  iii.  p.  224. 
Pruflian  blue,  ap.  p.  104,  170 , 
226. 

Purging  flax,  v.  iii.  p.  160. 
Putrefaction  of  animal  and  ve- 
getable fubftances,  v.  i.  p.  19, 
ap.  p.  180,  182,  183. 

QUASSIA,  v.  iii.p.  224. 
Quicklime,  v.  i.  p.  429. 
Quickfilver,  or  mercury,  and 
preparations,  v.  i.  p.  292, 
ap.  p.  251. 

— — acetated,  v.  i.p.  341, 

aP-  P-  253- 

— ssthiops  mineral,  v. 

ii.  p.  314,  ap.  p.  252. 

calcined,  v.  i.  p.  3 1 7, 

ap.  p.  252. 

— calx,  red,  called  red 

precipitate,  v.  ii.  p.  323. 

— ■ ■ ■ cinnabar,  v.i.  p.3 15. 

— coralline, v.  i.  p.324. 

with  gum  arabic, 

v.  i.  p.  309. 

ointments,  v.  i.  p. 

310. 

—  pills,  v.  i.  p.309. 

. precipitate,  rnild 

white,  v.  i.  p.  341. 

—  fublimate  corrofive, 

v.  i.  p.  328. 

ditto,  Itrong,  v.  i.  p. 

334- 

» ■ fublimated,  white, 

dulcified,  v.  i.  p.  337. 

yellow,  or  turpeth 

mineral,  or  hydrargyrus  vi- 
triolatus,  v.  i.  p.  320. 
Quince,  v.  iii.  p.  85. 

2 


. R- 

RAREFACTION,  ap.p.  75. 
Rafpberry,  v.  iii.  p.  240. 
Rattlefnake  root,  v.  iii.  p.  257.  ’ 
Regulus  of  antimony,  v.  i.  p. 

3 59* 

Relins,  v.  ii.  p.  3 74. 

amber,  liquid, v.ii.  p.3 58 . 

■ benzoin,  v.  ii.  p.  367. 

carrana^  v.  ii.  p.  358. 

copal  and  anime,  v.  ii.  p. 

3 59*  . .. 

elemi,  v.  ii.  p.  359. 

laudanum,  v.  ii.  p.  361. 

maftich,  v.  ii.  p.  362. 

fanguis  draconis,  v.  ii.  p. 

364- 

ftyrax,  v.  ii.  p.  365. 

From  'Turpentine. 

black,  v.  ii.  p.  356. 

yellow,  v.  ii.  p.  356. 

burgundy  pitch,  v.  ii.  p. 

3S7-  . t 

dry  pitch,  v.  11.  p.  357. 

frankincenfe,  v.  ii.  p.  357. 

Reft  harrow,  v.  iii.  p.  1S8. 
Rhodium  wood,  v.  iii.  p.  233. 
Rhubarb,  v.  iii.  p.  230. 

Rofe,  damalk,  v.  iii.  p.  236. 
Rofemary,  v.  iii.  p.  237. 

Rue,  v.  iii.  p.  240. 

Ruftof  iron,  v.  i.  p.  26 z. 

S. 

SABADELLI,  v.  iii.  p.  242. 
Sabin,  v.  iii.  p.  243. 

Sagapenum,  v.  ii.  p.  295. 

Sage, garden,  v.  iii.  p.  245. 

Saint  John’s  wort,  v.  iii.  p.  137. 
Salts,  v.  i.  p.  38. 

acid,  v.  i..p.  41. 

alkaline,  v.  i.  p.  120. 

neutral,  v.  i.  p.  1 72. 

Sarcocolla,  v.  ii.  p.  430. 
Sarfaparilla,  v.  iii.  p„  248. 
Saflafras,  v.  iii.  p.  251. 

Saunders,  red,  v.  iii.  p.  246. 
Scabious,  v.  iii.  p.  25 1. 

Scammony, 
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Scammony,  v.ii.  p.  431. 

Sea  fait,  v.  i.  p.  213, 

Selenites,v.  i.  p.  419. 

Senna,  v.  iii.  p.  259. 

Seville  orange,  v.  iii.  p.  29. 
Silver,  v.  i.  p.  247,  ap.  p.  243. 
Simarouba,  v,  iii.p.  267. 

Skink,  v.  iii.  p.  256. 

Sloes,  v.  iii.  p.  225. 

Solution,  v.  i.  p.  9. 

Soap,  v.  i.  p.  128, 138. 

Soot  of  wood,  v.  iii.  p.  1 1 2. 
Sorrel,  common,  v.  iii.  p.  5. 
Southernwood,  v.  iii.  p.  3. 
Spanifh  flies,  or  cantharides, 
v.  iii.  p.  39,  ap.  280. 
Spearmint,  v.  iii.  p.  170. 
Spermaceti,  v.  ii.  p.  293. 

Spignel,  v.  iii.  p.  168. 

Spirit,  v.  ii.  p.  209. 

Sponge,  ap.  p.  22. 

Squill,  v.  iii.  p.  252. 

Starch,  ap.  p.  279. 

Staves-acre,  v.  iii.p.  275. 
Stinking  orach,  v.  iii.  p.  29. 
Storax,  v.  ii.  p.  365. 

Sugar,  v.  ii.  p.  443,  ap.  p.144, 
278. 

Sulphur  and  preparations,  v.  ii. 

p.  248,  ap.  p.  274. 

balfams  offulphur,  v.  ii. 

P-2S3-  . . , 

cryflallifed  fulphur,  v.  ii. 


p.  255. 


hepar  fulphuris,  v.  ii. 
p.252,  ap.  p.275. 

precipitated  fulphur,  or 


lac  fulphuris,  v.  iii.  p.  254. 
Sumach,  v.  iii.  p.  233. 
Svveet-fcented  flag,  v.  iii.  p. 

36-  . 

Sweet  marjoram,  v.  iii.  p.  164. 
Sweet  navew,  v.  iii.  p.  182. 
Sweet  rufh,  v.  iii.  p,  150. 

T. 

TACAMAHAC,  v.  ii.  p.  367. 
Tamarinds,  v.  iii.  p.  278. 
Tanfy,  v.  iii.  p.  279. 

Tar,  v.ii.  P.3S2. 


3°i 

Tartar,  v.  i.  p.  8 1,  ap.  4. 
Theory,  nevo  chymlcal,  account 
of,  ap.  p.  91,  &c.  Objections 
to  it,  ap.  p.  199. 

Thorn  apple,  v.  iii.p.  276. 

Tin  and  preparations,  v.  i.  p. 
283. 

Tin,  powder  of,  v.  i.  p.  287. 
Tincal,  or  rough  borax,  v.  i.  p. 
232. 

Tobacco,  v.  iii.  p.  184. 

Tolu,  balfam  of,  v.  ii.  p.  343. 
Tormentil,v.  iii.  p.  282. 
Tragacanth,  gum,  v.  ii.  p.  440. 
Treacle  muftard,  v.  iii.  p.  281, 
True  ami,  v.  iii.  p.  1 1. 
Trueamomum,  v.  iii.  p.  12. 
Turmeric,  v.  iii.  p.  84. 
Turpentine,  v.  ii.  p.  348. 
Turpeth  mineral,  orhydrargy- 
rus  vitriolatus,  v.  i.  p.  320. 
Tutty,  v.  i.  p.  398. 

V. 

Valerian,  wild,  ap.  p.  24. 
Verdigris,  or  rerugo  aris,  v.  1. 
p.  250. 

Vinegar,  v.  i.  p.  76. 

concentrated,  or  acid  of 


vinegar,  v.  1.  p.  77. 

Virginian  fnake-root,  v.  iii.  p. 
2*6  5.’" 

Vitriol,  green,  or  fa!  martis,v.  i. 
p.  263. 

— ~ blue,  v.  i.  p.  234. 

white,  v.  i.  p.  404. 

U. 

UVA  urfi,  or  bear’s  whortle- 
berry, v.  iii.  p.  287. 

W. 

WALNUT,  v.  iii.  p.  149. 
Water,  v.  ii.  p.  1,  ap.  p.  89,  263. 
Water  crefles,  v.  iii.  p.  183. 
Water  germander,  v.  iii.  p. 
259. 

Water 


Y. 


vj  a -C.rv.fi 


Water  parfnip,  v.  iii.  p,  370. 
Wax,  v.  ii.  p.  291. 

White  briony,  v.  iii.  p.  34. 
White  horehound,  v.  iii. 
166. 

White  poppy,  v.  iii.  p.  193. 
Wild  lettuce,  v.  iii.p.  133. 
Wild  marjoram,  v.  iii.  p.  189, 
Wild  vine,  v.  iii.  p.  197. 
Wines,  v.  ii.  p.  206. 
Winter’s  bark,  v.  iii.  p.  289. 
Wood-lice,  v.  iii.  p.  1 77. 
Worm-feed,  v.  iii.  p.  247. 
Wormwood,  v.  iii.  p.  4. 


YELLOW  water-flag,  v.  iii.  p. 
148. 

Z. 

ZEDOARY,  v.  iii.  p.  289. 

Zinc  and  its  preparations,  v.  i. 
p.  399.  _ 

calamine,  v.  i.  p,  397. 

flowers  of  zinc,  v.  i.  p. 

401. 

white  vitriol,  v.  i.  p.  404. 


FINIS. 


ERRATA  CORRIGENDA. 

Vol.  i.  p.  269, 1.  20,  for  vitriolatum,  read  muriatum. 

Vol.  iii.  p.  325,  1.  4,  for  grapes,  read  dried  grapes,  or  raifins. 

Ap.  p.  86,1.  fnr  8q,  read  87  and-ft# 

p.  for  ^ol,  lvviv  Ixyyjii'i 

p.  1 1 2,  1.  1 'll  fir  poung,  read  pouring. 

p.  1 1 4,  1.  penult.  Sec.  for  By  itfelf  it  burns  {lowly,  read 

By  itfelf  in  an  open  veflel  it  burns  flowly  when  fire  is  applied, 
and  that  only  on  the  furface  where  it  is  expofed  to  the  exter- 
nal air. 

p.  144,  lin.  penult,  for  paple  tree,  read  maple  tree. 

p.  163,  1.  1 9,  for  equilibrium,  read  equilibrio. 

p.  206,  1.  3,  dele  filled. 

— p.  231,  1.  1 1,  for  p.  69,  read  p.  59. 
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